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 بسم الله الرحمن الرحيم
 شكر وعرف ان
 
ه رب العالمين، والصالة والسالم على المبعوث رحمة للعالمين، سيدنا ابي القاسم محمد بن عبد الله الحمد لل
 .وعنا معهم بإحسان إلي يوم الدين صحابه المنتجبين،أوالطيبين وعلى آله 
نُُسِكي التِيص   إِن   قُل  : ﴿ يقول سبحانه وتعالي في محكم التنزيل ي اي   و  ح  م  اتِي و  م  م  ب ِ  ِلل هِ  و   ل هُ  الش ِريك  *  ال ع ال ِمين   ر 
بِذ ِلك   تُ  و  أ ن ا أُِمر  لُ  و  ِلِمين   أ و   .[261 ،261: األنعام﴾ ] ال ُمس 
وروي عن رسول الله صلى الله عليه وسلم أنه  قال : )ال تزال طائفة من أمتي على الحق ظاهرين، لعدوهم 
قالوا: يا رسول الله وأين هم ؟ قال: ببيت  رين، اليضرهم من خالفهم، حتى يأتيهم أمر الله وهم كذلك؛قاه
 المقدس وأكناف بيت المقدس(.
 ونحن على ذلك من الشاهدين. صدق الله العظيم، وصدق رسوله الكريم،
لطفه وتوفيقه لما كان لهذا البحث أن أحمد الله أوالً واخراً على فضله وامتنانه أن يسر هذا العمل، فلوال عنايته و
يكتمل، واتقدم بشكري وتقديري لألستاذ الدكتور/ عبد المجيد نصار لتكرمه باإلشراف على هذه الدراسة، ولما 
 منحه لي من وقت وجهد وإرشاد مستمر، فال املك إال ان أدعو الله أن يجزيه عني ما هو أهل له.
نجار والدكتور/ سامي حمدان لتكرمهم بقبول مناقشة دراستي، والشكر موصول لكل من الدكتور/حسام ال
 وتحملهما عناء قراءتها وتقويمها وإثرائها بملحوظاتهما القيمة، داعياً الله أن يجزل لهما العطاء.
وأتقدم بالشكر والعرفان لزمالئي في الدراسة والعمل على مساعدتهم و آرائهم وجهدهم ووقتهم الذي منحوني 













 :إن كان الإهداء يعبر ولو باليسير من الوفاء فإنني أهدي بحثي هذا إلى
 .المعلم األول ومنبع الهدى والرشاد ... الرسول األعظم، محمد صلى الله عليه وسلم 
 ه األبرار... ومنهم من أحسبه على الله كذلك أخي  وطني الكبير ف لسطين وأرواح شهداء
 اإلستشهادي/محمود أبو حسنين.
 .معنى األصالة والشهامة والتحدي...شعبي وأهلي وعشيرتي 
 
 وهنا أخص بالذكر:
 .ملهمي، مثل األبوة األعلى ورمز الحنان الكبير...والدي الحبيب وأمي الغالية حفظهما الله 
 وأسرهم الكريمة. تي،أعمامي وعماتي،أخوالي وخاالتيعزوتي وقوتي... إخواني وأخوا 
 .رفيقة دربي وشريكة عمري،زوجتي الصابرة 










البحث ملخص.  
ه  واحدة م    مقرك  ااسااس  م  جل  القااء  حي  الحصو  لى  ميا  الرر  األحيوي العنصر اليعتبر الماء 
   هو راهد. قطاع غزة  حي  الحصار الحال  والصرالات األخيرةالحرو  جووقعد فترات الكوار  جثناء  اصوى لويات الاألو 
إل  التعام  مع االحتيالات األكثر إلحاحا م  هذ  الدرااسة رعبنا  ونح  نهدف  هيدفع الثم  الذييوضح قرك  مأاساوي 
تعزز ولىمية لمىية لتماد جاسالي  ال مااسةالحالة ال   وم  ذلكمرةمع تعزيز المرونة ف  موالهة حاالت الطوارئ الماست
الهدف الرئياس  م  هذ  الدرااسة هو تاييم لمىية إمدادات الميا  ف  حاالت   إإدارة إمدادات الميا  ف  حاالت الطوارئ. 
م  خال  تحديد مواط   لتحاسي  إدارة األزمات والتعام  مع إمدادات الميا  لترك  األاساس العىم الطوارئ والكوار   
 . ةيحالة درااسف  قطاع غزة ك محافظة الواسط تحديد ال وقد تم الاساقاة حاالت الطوارئ  المالحظة ف  اصورالناص و ال
تالها قح  ميدان    درااسات الاساقاةثال  مراح : مرالعة ال لى  قح ال اءجلر تم  تحايق جهداف الراسالة ولك  يتم 
  جصحا  المناز  كمنتفعيي الميا  )البىديات( و  مزودي خدمة ات الدرااسة الخاصة قك  م للمع البيانات م  خال  ااستقان
ف  ملا   عنيي المااقالت الرخصية المعماة مع الم وف  اخر مرحىة م  الدرااسة تم التحاق م  دقة النتائج م  خال 
تحىي    قما ف  ذلك تحىي  البياناتالكمية ف  اسالي  اد تم تطبيق األف   يهلى وبناء  إمدادات الميا  قاإلضافة لىماستفيدي . 
قااستخدام برنامج التحىي  حصائية اإل المعامالتثقات   وغيرها م  الصدق و ال(  اختقارات RIIمؤرر األهمية الناسب  )
 .SPSS 22 الحصائ ا
 يد الميا  كا  متواسطاالمختىفة قما يخص تزو  جداء البىديات كك  ف  مراح  إدارة الكوار معد   ج لاد بينت الدرااسة  
صناع  خبرة ولاد تبي  جيضا قأ (  عاف الت لمرحىة ٪17.77الاستلاقة ولمرحىة ا ٪33.46  لهوزيةللمرحىة ا 32.46٪)
العمىية  تهممنخفضة أل  معظم قراراتهم تاستند إل  خبر كانت معرفة العىمية ف  ملا  إدارة الطوارئ المبنية لى  الالارار 
مؤرر جهمية ق ع الطاقة الكهربائيةااطف  تىك الفترات وه : انالعاقات الت  توالهها جهم البىديات  تلاد حددفاط. الرخصية 
قطع قاالضافة لعدم كفاية ول  الماستفيدي  وقىة   RII = 81.46٪المعدات لدم كفاية   RII = 91.71٪ ياساوي  ناسب 
لبىديات لىتخفيف ا ات الماترحة بوااسطةاألولوي  إف  لى  ذلك وبناء  . RII = 79.51٪ ياساوي  مؤرر جهمية ناسب ق الغيار
قرك  منهل   طواقم الطوارئ  بناء قدرات :لى  النحو التال كانت  يةف  حاالت الطوارئ الماستابىتزويد الميا  م  مراك  
 = RII لها وقالدة بيانات ئ دارة الطوار إب  إنراء وحدة متخصصة RII = 88.29٪ ولىم  م  خال  التدري 
87.80٪. 
الميا   قاإلضافة إل  ولهات نظرهم تلا  مادم   تزويداسكا  تلا  لمىية قنالات واسىوك الالقاح  ج   لاد بي  
لىيه ينقغ  ج  تعم  البىديات قرك   وبناء  إمدادات الميا  ف  حاالت الطوارئ  لى  لمىية ادارة الخدمات جثرت قرك  كبير 
 ئ قرك  يعزز فعالية االتصا  وارراك الماستفيدي  ف  ك  مراح  الطوار و  هاماستفيديو ة المؤاساسبي  الثاة منهل  لى  بناء 







Water is considered the primary vital component to survive, where access to safe 
water is one of the first priorities during and following any crises or disasters. In 
Gaza, where the current blockade and the recent conflicts tragically illustrates the 
price our people are paying , we aim in this study to deal with the most urgent needs 
while  promoting resilience in the face of continuing emergencies. This essential need 
by the gazans, necessitate the adoption of practical approaches that enhance water 
supply management in emergencies. The main aim of this study was to assess the 
water supply process in emergencies and disasters, as a guide to improve managing 
and dealing with water supply crises, shortage and deficiencies during emergencies in 
the Gaza Strip with case study in the middle area governorate. To fulfill the objectives 
of the thesis, research was carried out in three stages: (1) literature review, (2) 
questionnaire survey to both water utilities (Municipalities) and household residents, 
and (3) in-depth personal interviews and consultations with professionals in the water 
supply field in addition to beneficiaries. Based on that, quantitative data analysis 
methods, including relative importance index (RII), reliability and validity tests, and 
other statistical correlation analyses were applied by SPSS 22. It was found that; in 
emergencies management phases, an average performance of municipalities was 
noticed as whole (64.23% for Preparedness, 66.20% for response and 71.11% for 
mitigation phases), and the decision makers experience and scientific knowledge in 
emergency management were low since most of their decisions are based on practical 
experience only. The main obstacles faced municipalities were electrical power cut-
off with RII=91.71%, Insufficient equipment with RII=81.46%, lack of beneficiaries 
awareness and insufficient spare parts with RII= 79.51%. Therefore, the 
municipalities prioritized the suggestions to mitigate problems in future emergencies 
as following; Capacity building for emergency crews with RII=88.29%, establishing a 
specialized unit and Data Base with RII=87.80%. It was found that the household 
residents’ attitudes and behaviors toward water supply process in addition to their 
perspectives towards service providers significantly affected water supply in 
emergencies  as institutional trust with the beneficiaries should be built to improve 
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Chapter 1: Introduction 
1.1 Background 
 
Wise utilization of water resources is becoming very important as world faces water 
crises. Middle East and North Africa region is the most water scarce region of the world, 
where aquifer is over-pumped, water quality is deteriorating and water supply and 
irrigation services are often shared with consequences for human health, agricultural 
productivity and negative impact on the environment. (World-Bank, 2009). 
 
Although, water is a scarce resource in many parts of the developing world, it is exposed 
to both natural and manmade hazards which are common in Middle East region. 
As a part of the world, Gaza strip is suffering from the scarcity of water and energy 
supply. Since population grows, the demand for resources like water and energy is 
rapidly growing up at about the same rates, and importantly, in many of the same 
geographic areas. The availability of water and energy in sufficient quantities is not only 
a prerequisite for human health and well-being but also essential for freshwater 
ecosystems and the many services that they provide. Moreover, Gaza Strip is known as a 
hot area according to historical records of conflicts between Palestinians and Israelis. 
Unplanned, unjustified attack by Israeli army through different time intervals, which 
targeted the Palestinian peoples, infrastructures and buildings; made the Palestinian 
community unable to develop, to plan and to manage the situation.(European 
Environment Agency-EEA, 2012). 
It is worth to mention that Gaza Strip is one of the hottest zones in the Middle East area; 
it is one of the world’s most protracted conflicts. Until the destructive “Cast Lead” 2008-
2009 war, the Gaza Strip is very vulnerable to disasters, and has a poor experience in 
managing disaster in particular; building and infrastructure, contractors and Local 
Governorate, disaster management system were accused of being incapable to cope the 
disaster (human development report 2009/10). Recent disaster management paradigms 
have, arguably, shifted from disaster relief to disaster preparedness, hazard mitigation, 
and reconstruction (Hidayat & Egbu, 2010). 
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This study will assess water supply in emergencies and the roles of key players benefited 
from water supply systems or working in supplying water during the disaster 
management phases in the Gaza Strip. This is to identify deficiencies in water supply 
utilities’ performance and to help the planner, decision makers and executives to work 
toward developing and enhancing the disaster management process for supplying water 
in emergencies in the Gaza Strip, moreover, to reduce the risk and losses as much as 
possible. 
 
1.2 Problem statement / development of research rationale 
Access to safe water is one of the first priorities during and following any crises or 
disasters. However, providing water to the affected population is challenging especially 
during emergencies.  During the last years, management for water supply during 
emergencies and crises becomes essential in most parts of the Gaza strip particularly after 
the last fifty days war in 2014,because of the suffer all Gaza people faced in reaching to 
water as a result of shortcut in most of water supply resources.  
 
Based on the severity of the incidental crisis, all levels of governmental authorities like 
PWA, semi-governmental like CMWU and Municipalities, as well as non-governmental 
organizations (NGOs) like UNRWA & the Red Cross, may become involved in this 
crucial task. Therefore, understanding the role that water utilities shall play during these 
crises in addition to identifying based on the past experiences, whether the problem of 
supplying water in emergencies is technical, institutional or both which may lead to better 
and efficient water supply management in emergencies. 
There exists an energy and water crises in Gaza Strip. According to one estimate, the 
people of Gaza over-pumpapproximately160 million cubic meters (MCM) of water from 
the coastal aquifer per year, but the sustainable yield of the Gaza aquifer is about 100 
MCM/year (Bohamon, 2006). Hamdan et al., 2008 clarified that sustainable yield is the 
amount of water that can be extracted from the aquifer annually, while still maintaining 
ground water levels and chemical composition. 
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Based on the fact that Gaza Strip is one of the most densely populated territories in the 
world, with some of 1.8 million Palestinians living in an area of 40km by 9 km, more 
than 1 million of citizens were exposed to a very hard attack by the Israel army which 
enforced them to leave homes during last wars. Because of that, Gaza Strip is classified 
as a hot area laying under continuous risk, which comes from the sudden Israeli 
aggressions. It is clear that there is no sufficient attention from the key players in disaster 
management about mitigation and preparedness activities, to face risks and minimize 
losses. 
 
Considering the large number of completely and partially demolished houses in addition 
to infrastructure networks and resources by the Israeli forces, availability of severely 
affected families by war, and the accumulated weakness caused by previous wars, all 
have to play a significant role in the needs assessment to provide suitable services for the 
people during and after disasters. 
Thus, an urgent situation after wars, unavailability of adequate experience in dealing with 
such large scale destruction and working without coordination between water supply 
utilities and key players in disaster management field, all proposed as obstacles that hold 
suitable actions. 
Given the relevance of this theme, the current thesis presents an assessment process based 
on a scientific approach that needs to be set in order to define the deficiencies in water 
supply utilities’ performance, and to suggest the optimum solutions to enhance their 
actions, which helps in accelerating the responding and enhancing their preparedness, 
efficiency, effectiveness and professionalism. 
 
1.3 Research aim and objectives 
 
1.3.1 Research Aim 
The main goal of this research is to assess the water supply in emergencies and disasters.  
1.3.2 Research Objectives 
The aim of this research could be achieved by assessing the current practices of both 
beneficiaries and service providers, in order to identify the deficiencies in the key 
player’s performance and to identify the factors influencing the process of supplying 
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water in emergencies. The aim of this research can be divided into the following 
objectives: 
1) To assess the emergency process main activities for the disaster management 
phases with regards to water supply from the Municipalities’ perspective as a 
service providers. 
2) To identify obstacles for managing water supply in emergencies from the 
Municipalities’ perspective as a service providers. 
3) To explore measures to mitigate water supply problems in future emergencies 
from the Municipalities’ perspective as a service providers. 
4) To assess the attitudes and behaviors of the household residents toward the water 
supply process in emergencies. 
5) To assess the household residents’ perspective toward municipalities- as service 
providers- in emergencies. 
6) To explore household`s residents’ suggestions to mitigate the water supply 
problems in future emergency. 
 
1.4 Brief research methodology 
Quantitative method is intended to be used in the research study as a method for easier 
and more precise thorough analysis. In quantitative research, the investigator identifies a 
research problem based on trends in the field or on the need to explain why something 
occurs. Describing a trend means that the research problem can be answered best by a 
study in which the researcher seeks to establish the overall tendency of responses from 
individuals and to note how this tendency varies among people. On this basis, to perform 
research study on “Water supply assessment in emergencies in the Gaza Strip” (Case 
Sample - Middle Governorate), thus the quantitative research method will be adopted in 
this study. 
The key tools for data collection that will be in this study are: 
- Structured questionnaire that will be used to collect primary data required for 
addressing the first, the second and the third objectives. This structured questionnaire 
will be distributed through seven municipalities on non-random purposive sampling 
basis. The sample consists of 41 most informant participants who are decision makers 
in the responsible parties for water supply and management at the middle area of 
Gaza strip.  
- Questionnaire that will be used also to collect the primary data required for 
addressing the fourth, the fifth and the sixth objectives. Initially, the questionnaire 
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will be distributed to the participants (household residents) who will be selected 
randomly. 
To achieve the objectives of this research, the following methods are used: 
 
1.4.1 Literature Review 
 
The literature review will pave the way for designing the study questionnaires. The 
questionnaires will be used to obtain their (Household residents and service providers) 
perspectives regarding the applicable data and most effective factors affecting the water 
demand, consumption and supply in emergencies. The obtained data and the effective 
factors are needed for analysis, study and assessment to enhance water supply in future 
emergencies. The social culture also will be considered in this regard. 
Statistical analysis and tests will be conducted by using (SPSS) program or other statistical 
package. 
 
1.4.2 Semi-structural interviews and pilot study 
 
Semi-structured interviews were conducted with experts working in water supply 
management and in disaster management or in some stages of disaster management. The 
experts included head of organizations and executives worked on disaster management 
fields. 
A pilot study was the pre stage to investigate the strengthens and weakness points in the 
questionnaires and develop the final questionnaires; by modifying, omitting or adding to 
the questionnaires to be ready for the final stage of distribution and to ensure about a 
valuable feedback. 
 
1.4.3 Final questionnaire preparation 
 
After the development of all activities related to water supply in emergency phases as 
well the attitudes, behaviors, perspectives and suggestions of beneficiaries toward water 
supply during emergencies based on semi-structured interviews and pilot studies, the two 
questionnaires were distributed among the water supply utilities (Municipalities) in the 
field of disaster management and household residents in the middle area governorate to 
assess and obtain their actual performance in emergencies. 
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1.5 Gaza Strip situation 
The tragedy which continues to unfold in Gaza Strip demonstrates the failure of force to 
bring peace to one of the world’s most protracted conflicts. Thousands of Palestinians 
have been killed and injured, and the ceasefires enacted recently comprise more a pause 
than a solution. The Israeli-Palestinian conflict is a woeful tale of missed opportunities 
and broken promises, and moments of hope are consistently shattered by renewed acts of 
aggression which entrench zero sum mentalities. The politics of fear must give way to the 
politics of hope, and the recovery of Gaza, which this document addresses, possesses 
immediate potential to initiate this transition (Barakat, et al., 2009). 
 
The Gaza Strip has been a theatre of conflict for decades. Each of these conflicts has left 
its mark, and over time, a significant environmental footprint has developed in the Gaza 
Strip. During the most recent fighting Israeli Forces (IF) conducted a major combined 
military operation in the Gaza Strip. The operation comprised bombardment by land, sea 
and air, and incursions into the Gaza Strip by Israeli troops. The fighting resulted in 
extensive casualties and the destruction of homes, livelihoods and infrastructure. With 
fighting taking place in densely populated areas, and with hospitals and UN facilities 
being hit by shells, there was almost no safe space in the Gaza Strip. As the borders were 
sealed, civilians had no place to flee, and bore the brunt of the fighting (UNDP, 2009). 
 
According to the UNDP (2010), on June 14, 2007, Israel banned the export of all goods 
from the Gaza Strip and the importation of anything except what the Israeli government 
labeled as “humanitarian” into Gaza. The blockade resulted in the closure of most of the 
manufacturing industry, which was deprived of materials and export markets, and led to a 
surge in unemployment which currently stands at 40%. The blockade has created 
shortages in a number of critical items and constrained the rights of Gazans’ to education, 
health, shelter, infrastructure, culture, personal development and work (UNDP, 2010). 
 
To summary the situation in Gaza Strip, it is noticed that there is unstable political 
environment, high exposure to risk which comes from the sudden and fragment 
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aggression by Israeli army, compound weakness, huge number of life losses, and 
shortage of the main resources needed. 
 
1.6 Contents of the thesis / structure of the research 
This research is organized into the following five chapters: 
Chapter 1:  Introduction 
Chapter 1 provides the general introduction of this study, in which the background, 
problem statement, aim and objectives of study, methodology of study, and structure of 
the research are briefly described. 
Chapter 2:  Literature review 
Chapter 2 discusses inter-relationship between water supply activities and key players in 
emergency phases, in addition to trends and attitudes of both beneficiaries and service 
providers and the expected deficiencies in the key player’s performance with the factors 
that may influencing the process of supplying water in disasters. 
Chapter 3: Research methodology 
Chapter 3 included the detailed research methodology, questionnaire survey design, 
interview contents and the various qualitative and quantitative analytical methods applied 
were simply described. 
Chapter 4: Results, analysis, and discussion 
In Chapter 4, the data analyses and results of the contextual data collected were shown, 
the findings from the large-scale questionnaires survey were validated and assessed. 
Chapter 5:  Conclusion and recommendations 
In Chapter 5, the final framework results were also discussed and the conclusion of the 
whole research study was made. Then, recommendations in both the personal and 












Water supply and sewerage systems are vital for the health and development of any 
community. This makes it a priority for such services to operate optimally at all times, 
since a significant degradation of their quality can affect most of the population. The 
main objective of water supply and sewerage companies, therefore, must be to maintain 
systems that qualitatively and quantitatively meet the needs of the population so that 
interruptions in the supply of drinking water and/or the collection, treatment, and disposal 
of waste water are as brief as possible. 
 
Water supply and sewerage systems are exposed to both natural and manmade hazards 
that are common in many of world countries. Earthquakes, hurricanes, floods, landslides, 
drought, volcanic eruptions, vandalism, and accidents involving hazardous materials are 
part of the wide variety of events that cause death, injury, and significant economic losses 
for the countries affected.  Therefore, the operation management of water supply system 
during emergencies is one of the important affairs in water resources planning and 
management. 
 
Given the negative effects that different hazards may have on water supply and sewerage 
systems, mitigation and prevention are very important. Moreover, it has been proven that 
it is always less expensive to invest in prevention than to pay for rehabilitation after a 
disaster. While acknowledging that it is impossible to achieve 100% disaster-safe 
systems, it is imperative for both public and private firms in the sector to be capable of 
resolving, in the best fashion and the shortest time possible, the problems that may arise 
during and after the impact of some of the hazards. Experiences with emergencies and 
disasters in the last decade of the twentieth century prove conclusively the need to 





2.2 Terminology  
In this section, the researcher will address the terminologies mentioned hereunder and 
included in the study and their definitions according to previous literatures.  
Disaster: In general a disaster is an event of such significant scale that it is beyond the 
resources of the responsible bodies to handle. It can be defined as exceptional events 
which suddenly kill or injure large numbers of people. It can be a natural or man-made 
event that negatively affects life, property, livelihood or industry often it results in 
permanent changes to human societies, ecosystems and environment (Xianlin, 2012). 
Ginige et al., (2009) have identified that almost all the definitions of disasters have 
described a disaster as an event, which disturbs the social structure or the environment, 
causing a significant loss and needs external assistance for recovery. 
Emergency: is a situation which poses an immediate risk to, life, health, property or 
environment. Most emergencies require urgent intervention to prevent a worsening of the 
situation, although in some situations, mitigation may not be possible and agencies may 
only be able to offer palliative care for the aftermath."An ‘emergency’ is an abnormal 
situation that requires prompt action, beyond normal procedures, in order to limit damage 
to persons, property or the environment". (Crisis and emergency management, 2008) 
Crisis: is a situation that somehow challenges the public’s sense of appropriateness, 
tradition, values, safety, security or the integrity of the government" (Crisis and 
emergency management, 2008). 
Emergencies and crises share several characteristics in management terms, including the 
need to be proactive and coordinate a vast network of operations and communications. 
Emergency Management: It is defined as the organization and management of 
resources and responsibilities for dealing with all humanitarian aspects of emergencies, in 
particularly preparedness, response and rehabilitation. Emergency management involves 
plans, structures and arrangements established to engage the normal endeavors of 
government, voluntary and private agencies in a comprehensive and coordinated way to 
respond to the whole spectrum of emergency needs. This is also known as disaster 
management (ISDR, 2008); (IFRC, 2012), (Mardanpallyedu, 2012 ). 
Emergency management is a dynamic process, where planning, though critical, is not the 
only component, but also training, conducting drills, testing equipment and coordinating 
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activities with the community which are other important functions. The vision of 
emergency management seeks to promote safer, less vulnerable communities with the 
capacity to cope with hazards and disasters, while its mission seeks to protect 
communities by coordinating and integrating all activities necessary to build, sustain, and 
improve the capability to militate against, prepare for, respond to, and recover from 
threatened or actual natural disasters, acts of terrorism, or other man-made disasters 
(IAEM, 2007). 
Disaster Management: Furthermore, it is also defined as a collective term encompassing 
all aspects of planning for and responding to disaster’s stages, including pre-disaster 
activates, disaster stage activities and post-disaster activities (Shaluf, 2008). 
Assessment: Assessment can be defined as the activities or survey of real or potential 
disaster outcomes to estimate the actual or expected damages and to make 
recommendations for future prevention, preparedness and response (World Bank, 2010). 
For any damage, which is harm or injury to property or a person, resulting in loss of 
value or the impairment of usefulness, occurs during and immediately after the disaster 
and it is measured in physical units (i.e. square meters of housing, kilometers of roads 
and infrastructure networks, etcetera). Its monetary value is expressed in terms of 
replacement costs according to prices prevailing just before the event (World Bank, 
2012) 
 
2.3 Disaster Management Cycle and Phases 
Nateghi-A, (2000) stated that the disaster management cycle involves several stages such 
as: prevention, preparedness, mitigation, rescue, relief, rehabilitation, reconstruction, 
response, and recovery. It is the on-going process by which governments, businesses, and 
civil society plan for a disaster and reduce the impact of it, react during and immediately 
following it, and take steps to recover after the disaster. It includes the activities of 
mitigation, preparedness, response and recovery (Xianlin, 2012). Moreover disaster 
management cycle is an open-ended process. Its phases comprising the cycle begin and 
end with mitigation, where the stages are not mutually exclusive – there is an overlap. 
The stages of disaster management can be operative concurrently, because those stages 
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are interrelated; they are not independent entities with one stopping and the next 
following (Shaluf, 2008). 
 
Figure 2.1: Disaster management cycle (Khan, et al., 2008) 
 
2.3.1 Mitigation and Preparedness Phases 
Khan, et al., (2008), Shaluf (2008) and Ophiyandri (2010) found that the Mitigation and 
preparedness phases occurring before disaster strikes, and the mitigation phase includes 
actions taken to reduce the consequences of a crisis or an emergency. Mitigation is all 
activities planned to reduce the impact of future disasters, these activities usually divided 
into two categories: structural mitigation and non-structural mitigation, the structural 
mitigations are engineering solutions and non-structural mitigations include land-use 
planning, insurance, legislation and evacuation planning; preparedness is activities 
designed to reduce the impact of disasters when they are forecast. 
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Mitigation includes reviewing building codes; vulnerability analysis updates; zoning and 
land-use management and planning; reviewing of building use regulations and safety 
codes; and implementing preventative health measures. Mitigation can also involve 
educating businesses of the public on simple measures they can take to reduce loss or 
injury (Shaw, 2006). Mitigation can include the activities such as risk assessment to 
accomplish steps that will limit or decrease or eliminate the effects of an emergency.  
 
Preventing an incident or minimizing its effects involves planning and prevention 
activities at many levels. These activities can be as systemic as community health 
monitoring or as targeted as identifying and limiting access to buildings, infrastructure or 
information. Mitigation measures can be carried out through changing policy or 
operational procedures (i.e. altering the normal routine), or by physical actions (i.e. 
enforcing or relocating structures, posting security guards) (Castle and longley, 2005). 
 
Meanwhile, the preparedness phase includes actions taken to prepare for effective crisis 
or emergency response. Preparedness can include all activities designed to minimize or 
reduce the loss of life and damage, to organize and plan the temporary removal of people 
and property from a threatened location and facilitate timely and effective rescue, relief 
and rehabilitation (Müller, 2002). During the preparedness phase, governments, 
organizations, and individuals develop plans to save lives, minimize disaster damage, and 
enhance disaster response operations. Preparedness measures include: preparedness 
plans, emergency exercises/training, warning systems, emergency communications 
systems, evacuations plans and training, resource inventories, emergency 
personnel/contact lists, mutual aid agreements and Public information/education 
(Kusumasari, et al., 2010). Preparedness measures are crucial for risks that cannot be 
sufficiently mitigated. These measures limit the loss of life and property and enhance 
response. Advanced planning is used to identify and evaluate risks, develop emergency 
procedures, ensure coordinated interagency response and inter/intra-agency 





2.3.2 Response and recovery Phases 
Hidayat and Egbu (2010) mentioned that response and recovery phases occur after 
disaster strikes. The response is emergency actions taken during a disaster and short term 
after the disaster, the main purpose of response phase is to save human lives in the form 
of rescue and supply victim’s need; recovery phases takes longer time, occur after 
emergency actions in response phase, aims of recovery are to repair damage, to restore 
service, and to reconstruct facilities after disaster has struck. 
Response is a sum of decisions and actions taken during and after disaster, including 
immediate relief, rehabilitation, and reconstruction. It is about how many the agencies 
can relief the people and help them in the first days after the end of the disaster, this can 
be a good description for the response (United Nations Department of Humanitarian 
Affairs, 1992). Response includes mainly the basic needs for the affected people such as 
food, Health, shelter to keep their life. Response activities are those conducted 
immediately after an event to assist victims, stabilize the situation, and limit secondary 
damage (Christian and Longley, 2005). This phase come immediately following disaster 
impact. This phase period ranges from several days to 2-3 weeks after impact. The end of 
the phase is characterized by completion of the search and rescue; Provision of 
emergency food, shelter and medical assistance etc, (Ye and Okada, 2002).The standard 
duration for rescue, relief and rehabilitation are defined as seven days, three months and 
five years respectively (Shaw, 2006). 
Recovery (Reconstruction): Actions which are taken to re-establish a community after a 
period of rehabilitation subsequent to a disaster. Actions would include construction of 
permanent housing, full restoration of all services, and complete resumption of the pre-
disaster state (United Nations Department of Humanitarian Affairs, 1992). Recovery 
starts after an emergency has ended, and continues until all systems return to normal or 
better. Typically this is a two-step process, Short-term recovery which returns vital life-
support systems to minimum operating standards and Long-term recovery which, may 
continue for a number of years after a disaster (Christian and Longley, 2005). 
2.3.3 Emergency needs assessment 
Effective response operations are practically impossible without a precise emergency or 
disaster situation assessment and a thorough evaluation for the required humanitarian and 
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other relief. To be effective, assessment work should be well planned and organized 
before it is carried out. In most cases, a comprehensive needs assessment should be 
conducted immediately after an emergency and updated thereafter. Normally people 
assessing emergency needs and damages should receive training and should agree on the 
standards being used (Relief web, 2009). 
 
2.4 Water Supply System in Gaza strip – General view 
 
Since water supply systems (WSSs) are one of the most important and expensive core 
public infrastructures, the primary objective of a water supply utility is to have this 
valuable asset operate at its maximum possible efficiency with minimum cost throughout 
its design and operation periods. Like all other infrastructure systems, the water sector 
also faces a number of global challenges in the 21st century, including population 
growth, uncertain climate changes, socio-environmental issues, limited water resources, 
and crises (Berg and Danilenko, 2011).  
Water supply systems can be divided into vertical and linear components. The vertical 
components consist of treatment plants, pumping stations, and storage facilities, whereas 
the linear components are transmission mains and distributions system pipelines. 
Generally, linear components are more expansive and their value can be 60%–80% of the 
overall cost of the WSS (Stone et al. 2002). 
The first step towards a sustainable WSS is to evaluate the vulnerability and performance 
of a given WSS, which further provides the basis for detailed investigations. The 
performance of a WSS can be assessed by selecting suitable performance indicators (PIs) 
(Berg and Danilenko 2011; NWC 2012; OFWAT 2012; NRC 2010; ADB 2012).  
A water supply system (WSS) may face a number of additional problems especially in 
emergencies which associated with its normal continuous aging process, including low 
pressure, water loss, and water quality deterioration. Operating and maintaining a WSS at 
its maximum possible efficiency and at a viable cost is one of the prime objectives of any 
water utility. This goal can only be achieved by adopting rational and optimum 
operational, maintenance, rehabilitation, and renewal strategies.  
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The Gaza Strip has more than 1.76 million people distributed over an area of 365 km2, 
living in 25 urban and rural communities (PCBS, 2014). This high population density is 
accompanied with growing water demands that are met by groundwater as the one and 
only local resource in addition to the water purchased from Mekorot Company (up to 5 
MCM/year only)(PWA, 2010). 
 
In the Gaza strip, the recorded water abstraction from the aquifer for domestic and 
agricultural needs is 164 MCM/ year, where the overall returned is only 122 MCM/year, 
this means that there is a deficit of about 42 MCM/year (Hamdan et al, 2011).  
 
The consumption of water will increase and the deficit in energy resources water supply 
will increase, leading to a severe economical catastrophe that will result in a significant 
rise in the probability of an outbreak of conflict (Hamdan et al., 2008).The per capita 
production and consumption cannot be calculated based on these numbers since almost 
90% of this quantity is water classified as poor quality and not adequate for human 
consumption. In addition, it is observed that the groundwater production in the Gaza 
governorate is the highest among Gaza Strip governorates while it is the lowest in Rafah 











Table 2.1: Summary of Water Data for Gaza Strip Governorates (PWA, 2012) 
A historical annual municipal water supply and consumption in Gaza strip is shown in 









Gaza 33.9 22.0 65.1 
Middle 13.3 6.7 50.2 
Khan Younes 14.0 7.6 54.2 
Rafah 8.4 5.1 60.6 
North 24.2 11.6 48.0 
Gaza Strip 93.96 53.1 56.6 
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sufficiently, from 57 MCM in 2000 to 91.4 MCM in 2010. This is in response to the 
continuous increase in water demand as a result of the population growth. In the Gaza 
Strip, there are 25 Municipalities responsible for providing domestic water through 192 
wells distributed over the Gaza Strip municipal areas as shown in Figure 2.3; these wells 
provide water for both municipal and industrial uses. (PWA, 2012). 
 
Figure 2.2: Historical Water Supply and Consumption in the Gaza Strip (PWA, 2012) 
 




2.4.1 Middle governorate 
There are 34 water wells operated by Middle governorate municipalities to provide 
224000 inhabitants with 13.3 MCM, with the total billed water consumption at 6.73 
MCM. It was noted that Deir Al Balah had the lowest system efficiency(43.2%) while 












Al Nussirat 3.9 1.8 45.6 
Al Buriej 1.6 1.04 65.6 
Al Magghazi 1.5 0.93 61.3 
Al Zawiada 1.4 0.8 57.6 
Al Musader 0.1 0.11 73.4 
Deir Al Balah 4.7 2.05 43.2 
Total 13.3 6.73 50.5 
Table 2.2: Water Supply and Water Consumption in the Middle Governorate (PWA, 2012) 
 
2.5 The role of organizations and utilities in the disaster management 
Many agencies and organizations take part in emergency response operations: 
governmental (Civil Defense, Ministry of public work and housing, and emergency 
structures), Semi-governmental (Municipalities), Red Crescent/Red Cross Societies, 
international agencies, UN agencies (United nations for reliefs and works agency – 
United nations development program) and others. It is possible that several agencies and 
organizations may be performing the same task. In this case, clear coordination of 
activities is required to ensure that the maximum number of people is assisted in the 
shortest possible time and to avoid unnecessary duplication of services (International 




The role of NGO’s, INGO’s and local government and the capability requirement for this 
institution have been major concerns in disaster management, since this agency plays the 
most active role during disasters (Kusumasari et al., 2010), where the NGOs are nonprofit 
organizations, voluntary and independent of government, engaged in activities 
concerning the various societal and developmental issues. 
Aini et al., (2011) in their study of the various measures must be taken to enhance 
prevention, mitigation, response, relief and recovery of natural and man-made disasters; 
they summarize these measures as: establishment of forecasting and early warning 
systems; disaster alert system; mitigation structures; public awareness and education; 
national disaster relief fund; development of standard operating procedures; bilateral, 
regional and international cooperation. 
 
The National Disaster Management Guidelines (2010) illustrated that the local NGOs, 
international NGOs and governmental agencies can play a very important role in 
developing, piloting, validation, implementation, review and updating the disaster 
management plans at various phases. Some of the roles to be played by these agencies at 
community district, state and national levels with respect to the key components 
illustrated as: Institutional arrangements; coordination mechanisms; contingency 
planning; hazard risk assessment; vulnerability analysis; scenario planning; response 
planning; testing and validation of the plans; capacity needs analysis and standardized 
capacity building programs; hazard monitoring; forecasting and early warning 
information; knowledge management and communications. 
 
Local and international NGOs play an important role in different phases of disaster 
management and risk reduction, but very often the efforts of the NGOs do not succeed in 
achieving desired results due to lack of effective coordination with other stakeholder 
groups, especially the government mechanism and among the NGOs themselves. In the 
absence of proper guidelines on the role of NGOs in DM also they are facing the debate 
about the relationship with the politics. So the NGO’s must be careful in defending their 
rights as nongovernmental and non-political organization. They could force the politics 
but not be the part of a political view (National Disaster Management Guidelines, 2010). 
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2.5.1 The role of organizations and utilities in disaster preparedness and mitigation 
 
Preparedness are anticipatory activities such as planning, resource identification, warning 
system, training, risk communication, public awareness and education, and exercising 
which are undertaken to improve the safety and effectiveness of a community’s response 
during a disaster (Simpson, 2008). 
 
The important requirements in managing disasters is the preparation stage is the planning 
and training; number of local and international NGOs filled the gap left open by the local 
government system’s shortcomings, an expanding awareness for the need for disaster 
mitigation and preparedness in reducing the hazardous effects of disasters took place 
among the institutions of society, people and NGOs (Kusumasari, et al., 2010). 
Khan, (2008) concludes that, local and international NGOs provide formal and non-
formal education in disaster preparedness and management with a view to promoting a 
resilient and sustainable society. The formal education programs are conducted at the 
primary school and postgraduate levels. Communities need to be prepared for natural and 
man-made disasters because these can strike anywhere, regardless of location, culture or 
society; communities that are well trained locally, culturally, socially and psychologically 
are better prepared and are more effective in responding to the aftermath effect of 
disasters (Mathbor, 2008). 
 
National disaster management guidelines (2010) concluded that the estimated number of 
vulnerable people and their demographic characteristics, local capacity and resources, 
making existing houses and public buildings safe from disasters is a crucial component of 
disaster mitigation. NGOs can play a pivotal role in this by sensitizing local communities 
and training masons and construction workers, the first step has to be rapid assessment of 
structural safety of buildings, followed by retrofitting of vulnerable public buildings and 
strengthening of lifeline buildings such as hospitals, health centers, schools, disaster 
shelters, and buildings and infrastructure of emergency response agencies, including at 
the same time, ensuring future safety of new houses and public buildings will require 
research, documentation and communication of appropriate materials and technologies 
for disaster resistant construction. 
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2.5.2 The Role of organizations and utilities in disaster response and recovery 
 
In the response phase the capabilities required are need assessment, information 
exchange, and logistical expertise, at the last stage, which is recovery, expertise in 
damage assessment and debris removal and also disaster assistance skills are the 
capabilities most needed for local government bodies (Kusumasari et al., 2010). Yarar, 
(2005) illustrated that the local authority and the NGOs participated in the damage 
assessment and rescue activities, distributed relief materials, built temporary shelters, 
supported local networking and arranged conferences and workshops on the subject of 
the disasters . 
 
Facilitating long-term recovery to build resilient communities it is one of the greatest 
roles of NGOs in relation to economic recovery and play a significant role particularly 
when they are involved in initiatives that engage with local communities aimed at 
rebuilding livelihoods to facilitate long-term recovery and build resilience (Coate, et al., 
2006). 
 
The Asian development bank (2007) discusses that the disaster recovery activities start 
while emergency response actions are in progress. While the priority actions are different, 
decisions made during the response phase will have a direct influence on the recovery 
action plan. The transition from response to recovery has been termed “early recovery”. 
Early recovery seeks to build on relief efforts to crystallize sustainable development 
opportunities and aim to ensure smooth transition with the phasing out of the emergency 
operations, promote spontaneous recovery initiatives by the affected population and 
reduce the rebuilding of risk, establish the foundations for longer term recovery and 
integrate risk reduction measures into recovery and development. 
The monitoring and evaluation of the disaster recovery phase can be significantly 
enhanced by applying the principles and practices of auditing and assessment to provide 
objective assurance that systems of governance, including risk management, operational 




2.6Drivers / Factors affecting the water consumption in residential buildings 
 
Water conservation, and more broadly environmental regulation, is often developed after 
a crisis such as a continued scarcity or limited infrastructure capacity, or when firstly 
there is economic incentive to reconfigure current operations. As an important driver is 
sometimes public awareness, where constituents put pressure on governments to monitor 
a particular concern or where other model utilities/governments shine light on how they 
have improved their operations to reduce resource consumption. Thirdly, independent 
homeowners, landowners, business owners, or municipal organizations are often 
motivated to participate in resource conservation because of their belief in environmental 
protection beliefs and/or because they see the investment as beneficial through savings in 
operational expenses. (Oldford, 2013a) 
 
Water consumption within households is dependent on numerous factors, which include: 
the number of people in house, age of residents, education levels of residents, lot size of 
properties, residents’ income, efficiency of water consuming devices (i.e. clothes 
washers, shower heads, tap fittings, dishwashers and toilets) and the attitudes, beliefs and 
behaviors of consumers (Mayer et al., 1999, Inman and Jeffrey, 2006). Individual 
behavior, lifestyle, psychological, cultural and social factors and gender preferences are 
some other factors that may influence end use energy consumption in a residential sector 
(Yu et al., 2011). The key drivers influencing public water demand are population and 
household size, income, consumer behavior and tourist activities, technological 
developments, including water saving devices and measures to address leakage in public 
water supply systems also play an important role (EEA, 2012). 
 
Lorek (2004) stated that the determinants of general consumption patterns identified in 
the sustainable consumption can be categorized as biological / psychological factors, 
sociological, technological, demographic and politico-economic factors. Figure 2.4 




Figure 2.4: Key influences household’s consumption. Adopted by (Lorek, 2004). 
Al-Ghuraiz (2002); confirmed that water consumption is affected directly with the 
economic status of the consumers, where the water consumption will increase if the 
household income increases. From his study survey on Gaza Strip, Table 2.3 indicates 
that the higher household income, the higher also the water consumption and vice versa. 














Also, according to (Al-Ghuraiz, 2002); it is concluded that water consumption increase if 
the water price decrease and vice versa. This relation is true if the other factors that affect 
water consumption are unified such as the income of households, water quality and 
quantity. The results revealed that the highest water consumption was in North and Gaza 
governorates (154.7l/c/d and 138.2 l/c/d respectively), where the water prices are the 
lowest in these two governorates at average price in the north governorate is 0.85 NIS/m3 
and 0.76 NIS/m3 in Gaza governorate. On the other side, water consumption is lower in 
the governorates of Middle, Khan Younis and Rafah (86.8l/c/d, 66.1l/c/d and 94 l/c/d 
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respectively), where the average price in the middle governorate is 1.6 NIS/m3 and 1.5 
NIS/m3 in both khan Younis and Rafah governorates. 
Worthington and Hoffman (2008); found that demand for water has been shown to vary 
with seasonal factors, household composition and imposition of water restrictions. 
However, the income effects may be mixed up with price effects in poorly specified 
models or the elasticity’s are only valid in short term and may be substantially more 
elastic over longer term. Furthermore, most water tariffs have complex structures that 
combine fixed and variable charges. Because of this, there is a division placed among 
marginal and average prices and consumers’ reaction to these prices will depend on price 
perception. This is in line with what Plappally and Lienhard, (2012) agreed that 
consumption has been determined to be effected by seasonal changes and water WDM 
strategies as governmental regulations, incentives for conservation, technological 
features, and influences due to social interactions. 
Jorgensen et al. (2009); conducted a literature review study on household water use 
behavior: an integrated model, where direct and indirect derivers of water saving were 
tabulated as shown in Table 2.4.  
Table 2.4: Direct and Indirect drivers of water saving behavior 
Direct drivers In-direct drivers 
- Climate/seasonal variables. 
- Incentive/ disincentives (e.g., tariff structure 
and pricing, rebates on water saving 
technologies, etc.). 
- Regulations and ordinances (e.g., water 
restrictions, local government planning 
regulations). 
- Property characteristics (e.g., lot size, pool, 
bore, tank, house size, house age, etc.). 
- Person characteristics (e.g., intention to 
conserve water, knowledge of how to conserve 
water.). 
- Person characteristics (e.g., subjective norms, 
behavioral control, attitude toward behavior). 
- Institutional trust (i.e. trust in water provider). 
- Inter-personal trust (i.e. trust in other 
consumers). 
- Environmental values and conservation attitude. 
- Intergenerational equity. 
- Socio-economic factors (e.g., income, 
household composition, age, gender, education, 
etc.) 
Adopted by(Jorgensen et al., 2009). 
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Jorgensen et al. (2009); proposed a new integrated social and economic model shown at 
Figure 2.5, which describes a number of  factors that are impacting water use behaviors 
as well as other authors have found in the summarized previous table. The study suggests 
that trust may be one of an important factors affecting water consumption. This is 
because trust in the water authority and trust in others in the community (including 
different water using sectors as farmers, residents and industry) to take steps to reduce 
their water consumption will increase the likelihood that people will also take steps to 













   Figure 2.5 integrated social and economic household water consumption model(Jorgensen et al., 2009). 
The factors were hypothesized to affect household water demand were: household 
expenditure, income(employment) of household members, demographic factors such as 
family size, age, sex and education, housing ownership and characteristics of house hold 
head as (an independent variable),while the water source and water consumed per capita 
are the (depended variables). The study revealed that demographic and socio-economic 
factors are significant determinants for residential water demand. It is concluded that if 
water supply utilities are planning to implement proper demand management strategies, 
they have to give due emphasis for the changes in the demographic and socio-economic 
factors that affect demand or should explore and identify those factors that are called shift 
variables in the demand curve(Dagnew, 2012). 
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The household water consumption has a significant correlation with water supply pattern, 
houses with gardens and is negatively correlated with family size and age of household 
head. Hygiene habits , appliances usage and garden watering considered as key factors 
affecting behaviors of water consumption which can be reduced easily when residents 
understand their water consumption levels for household activities, if water authorities 
know the clear information of the perceived and actual water consumption of 
residents(Fan et al. 2013).  
According to the study of estimating the determinants of residential water demand in 
Italy, (Romano et al., 2014) found that increasing the rate charged to customers caused a 
reduction in residential water consumption, while increasing the income per capita 
increased consumption. Considering climatic and geographical features, both altitude and 
precipitation exerted a strongly significant negative effect on consumption. Further, 
population served has a positive effect on consumption, so that bigger towns showed a 
higher residential water demand. Moreover, it is found that water utilities ownership itself 
did not have a significant effect on water consumption. 
 
It is found that effective and relevant implementation of demand management and water 
conservation strategies is strongly strengthened by an understanding and knowledge of 
how consumers perceive and use their water (Jones et al., 2011).Particularly, water 
demand management (WDM) measures are generally the most sustainable solutions 
across environmental, social and economical factors, in the range of options presented for 
water supply and distribution security (Turner et al., 2007,).WDM strategies can be 
broadly divided into three major categories as economic, technological and behavioral 
(Jones et al., 2011). 
 
Hassell and Cary (2007) stated that in relation to WDM, the factors (i.e. attitudes, beliefs 
and actual behaviors of consumers) are  particularly relevant as water management 
initiatives often include pressure on residents to reduce household water consumption 
through undertaking more sustainable water consumption practices. They conclude 
shifting residents towards sustainable water consumption behavior thus requires the 
instilling of awareness, appropriate water pricing and policy consistency, understanding 
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and appreciation of the environment and water. Willis et al. (2011) showed that WDM 
measures play a vital role in reducing end user consumption hence offsetting the need for 
additional water supply and wastewater treatment measures which are costly and can be 
environmentally and socially detrimental. 
 
Al-Ghuraiz (2002) concluded that as well water pricing, illegal connections as water 
tariff design are important issues should be taken into consideration as measures for 
improving the level of water supply service either quality or quantity to satisfy the 
residential consumption. In addition to that; improving the public awareness, building 
capacity of decision makers are highly affecting the cooperation between the water utility 
and the consumers. The community participation and engagement in decision making is 
an important strategy that encourages people to cooperate with water utility and to 
understand their policies which is lead to the good institutional trust, this goes in line with 
that concluded by (Boughen et al., 2013). Finally, Al-Ghuraiz (2002) found that 
controlling and monitoring of water resources and energy resources play a vital role in 
operation and maintenance which directly influences the consumption. 
 
Elizondo and Lofthouse (2010) confirmed that changing user behavior is one of the most 
important measures for reducing water consumption at home. They concluded that 
approaches as policies, methods and campaigns must be designed in view of the local 
cultural and social background, alongside financial and technological accessibility. 
 
Atallah et al. (1999) conducted a study on Mediterranean region to assess water 
conservation through Islamic public awareness. They pointed out that public awareness is 
an essential component of water conservation program, and therefore the cooperation of 
consumers, suppliers, policy makers in design and implementation conservation measures 
is indispensable. They concluded public awareness activities based on Islamic teaching 
and concept should not be limited to mosques, but should extend to education system 





Chapter 3: Research methodology 
 
3.1 Introduction 
This chapter discusses the research strategy and research design. Also, it discusses the 
methodology that is used in this research, where the adopted methodology to accomplish 
this study uses the following techniques: review of literature related to emergency water 
supply and disaster management, two questionnaires for gathering data, and interview 
with representatives of relevant governmental, municipalities, non-governmental, local 
and international institutions and data analysis. This chapter provides the information 
about the research strategy and design, research population and sample size, 
questionnaire design, the process of data collection, and statistical data analysis. Content 
validity and pilot study are also summarized. 
The purpose of any research is to discover answers to questions through the application 
of scientific procedures. In line with this and as stated in chapter 1, the main purpose of 
this research is to assess water supply in emergencies in the Gaza Strip. 
 
3.2 Research strategy 
Research strategy is defined as the way in which the research objectives can be 
questioned. There are two types of research strategies namely quantitative research and 
qualitative research. Quantitative research is ‘objective’ in nature. It is defined as an 
inquiry into a social or human problem, based on testing a hypothesis or a theory 
composed of variables, measured with numbers, and analyzed with statistical procedures, 
in order to determine whether the hypothesis or the theory hold true. Otherwise, 
qualitative research is ‘subjective’ in nature. It emphasizes meanings, experiences (often 
verbally described), and description and so on. The information gathered in qualitative 
research can be classified under two categories of research, namely, exploratory and 
attitudinal (Naoum, 2007). 
Fellows and Liu (2008) acknowledged that quantitative approaches provide ‘snapshots’ 
and so, are used to address questions such as what, how much, how many?. Thus, the 
data, and results, are instantaneous or cross-sectional. Qualitative approaches seek to 
find-out why things happen as they do; to determine the meanings which people attribute 
to events, processes and structures, etc. Qualitative research is used to ‘subjectively’ 
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evaluate the ‘opinion’, ‘view’, or the ‘perception’ of a person, towards a particular object. 
It is used when the amount of knowledge about the topic is limited. The data which is 
gathered under the qualitative research can later be ‘quantified’ to some extent but a 
qualitative approach tends to value the data as ‘qualitative’ (Naoum 2007). 
Quantitative research problems require that you explain how one variable affects another. 
Variables are an attribute (e.g., attitude toward water conservation) or characteristic of 
individuals (e.g., age, education) that researchers study. By explaining a relation among 
variables, you are interested in determining whether one or more variables might 
influence another variable. 
The strategy of this research has built on quantitative research methods, where a 
questionnaires survey and personal interviews in the further stage of study were 
conducted simultaneously to have a mix of fact-finding and population-opinion. 
Therefore, in view of the characteristics of quantitative research methods, for the first 
stage of the study a quantitative research method was chosen to identify the drivers 
affected water supply and consumption in emergencies. 
Haseman (2006) explained that, quantitative research embraces a set of scientific, 
deductive approaches and establishes research questions and hypotheses from theoretical 
models and then tests them against empirical evidence, while the qualitative research 
operates quite differently. It prefers inductive approaches and necessarily encompasses a 
wide range of research strategies and methods, and has a primary aim of understanding 
the meaning of human action. 
3.3 Research flowchart 
This research consists of seven phases; 
1. The first one is to define the problems in order to establish research objectives. 
2. The second phase of the research includes a literature review of the factors affecting 
the disaster management during their different phases and the organizations role during 
emergencies, in addition to the household residents’ attitudes and behaviors towards 
water supply in emergencies   . 
3. The third phase of the research included a field survey. 
4. The fourth phase of the research focused on the modification of the questionnaires 
design, through distributing the questionnaires to the pilot study, where experts in 
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governmental, non-governmental, local and international institutions were contacted. The 
purpose of the pilot study was to prove that the questionnaire questions are clear to be 
answered in a way that help to achieve the objectives of the study. These questionnaires 
were modified based on the results of the pilot study. 
5. The fifth phase of the research was questionnaires distribution. The two questionnaires 
were used to collect the required data in order to achieve the research objective. 
6. The sixth phase of the research focused on data analysis and discussion. The Statistical 
Package for the Social Sciences (SPSS 20) was used to perform the required analysis. 
7. The final phase of the research included the conclusions and recommendations. 
In this research, the questionnaire approach was used to collect the factual, perceptive 
and attitudes of the respondents. In this research, the questionnaire approach was used as 
a quantitative approach to gain insights and to identify the activities to assess the 
performance of the key players in emergencies. 
 
Figure 3.1: Flowchart of Research Methodology 
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3.4 Research period 
The study started on December 2014 when the initial proposal was approved. The 
literature review was completed on the end of February 2015. The validity testing, 
piloting and questionnaire distribution and collection took six months and completed on 
the end of August 2015. The analysis, discussion, conclusion and recommendation were 
completed on the end of September 2015. 
 
3.5 Research location 
This study was carried out at the middle governorate of the Gaza Strip in two directions. 
The first direction targeted the middle governorate households’ residents as beneficiaries, 
while the second direction targeted the middle governorate municipalities as service 
providers, that supplying water to household residents and working during emergencies 
and have a cumulative experience in disaster management process. The middle 
governorate consists of Deir Al Balah, Al Nuussirat, Al Buriej, Al Maghazi, Al Zawiada, 
Al Musader and Wadi Al Salqa areas. 
 
3.6 Research population and samples 
The population investigated is categorized into two sample groups. The first group named 
(professionals) consists of persons (decision makers) who have experience in the field of 
infrastructure and water supply distributed among seven municipalities in the middle 
governorate as municipalities’ chairmen, managers, supervisors, designers, water operators 
and so on, who were involved in the disaster management and water supply in 
emergencies during their different phases: response, relief, recovery, reconstruction, 
mitigation and preparedness in the Gaza Strip. This sample is selected through 
comprehensive purposive sampling to carry out the survey through a structured 
questionnaire. The concerned parties involved in this survey, those are responsible utilities 
(Municipalities and the Coastal Municipalities Water Utility (CMWU)) for water supply and 
management at middle area of the Gaza Strip.  
The second group named (Beneficiaries) consists of the household residents who are living at 
middle area governorate, as a representative case. This population sample is selected 
randomly to carry out the survey through structured questionnaire. The participants are 
selected randomly as per water Subscriptions for houses in the area, where one participant 
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represents each house water subscription to participate in giving data and to express his 
opinion. The middle governorate water subscriptions consist of 22,500 subscriptions for 
housing units. These subscriptions are distributed among the areas as following: 
 
Table 3.1: Research population and classification of samples sizes 
 









1. Deir Al Balah 8 8 100% 
2. Al Nuussirat 8 8 100% 
3. Al Buriej 6 6 100% 
4. Al Maghazi 7 6 86% 
5. Al Zawiada 6 5 83% 
6. Al Musader 3 3 100% 
7. Wadi Al Salqa 5 5 100% 
Summation 43 41 95% 
(Household Residents) Beneficiaries ’ Questionnaire 
1. Deir Al Balah 180 159 88% 
2. Al Nuussirat 180 178 99% 
3. Al Buriej 100 100 100% 
4. Al Maghazi 80 74 92% 
5. Al Zawiada 60 55 92% 
6. Al Musader 10 9 90% 
7. Wadi Al Salqa 10 10 100% 
Summation 620 585 94% 
 
3.7 Questionnaires contents 
The two questionnaires were provided with a covering letter explaining the purpose of the 
study, the way of responding, the aim of the research and the security of the information in 
order to encourage a high response. 
The two questionnaires included multiple choice questions; which are used widely in both. 
The variety in these questions aims to meet the research objectives, and to collect all 
necessary data that can support the discussion, results and recommendations. The 
beneficiaries questionnaire was self administrated by the participants, while the 
32 
 
municipalities questionnaire was closer to the interviewer- administered approach, where 
every participant was briefed on the study problem, objectives and main terminologies. Then, 
every participant received a copy of the structured questionnaire and its structured questions 
in contact with the researcher and after receiving all required clarifications (when requested 
in a standard and unified way to avoid any bias in the collection stage). The researcher had 
discussed questions with the participant for probing and thorough understanding purposes. 
Table (3.2) illustrates the two questionnaires contents in which each has been divided into four 
dimensions to meet the research objectives as aforementioned. 
 
Table 3.2: Questionnaires Content 
S.N. No. of Items Dimension Title Objective 
Section One: Municipalities’ Questionnaire 
Part 1 11 Questions Personal information (organizational profiles) 1st 
Part 2 25 Questions 
Assessment for emergency process main activities of the 
disaster management phases with regards to water 
supply 
1st 
Part 3 12 Questions 
Identifying obstacles faced by municipalities for 
managing water supply in emergencies 
2nd 
Part 4 7 Questions 
Measures to mitigate water supply problems in future 
emergencies 
3rd 
Section Two: (Household Residents) Beneficiaries ’ Questionnaire 
Part 1 18 Questions Personal Information(Socio-demographic factors) 4th 
Part 2 14 Questions 
Assessment for household residents’ attitudes and 
behaviors toward the water supply in emergencies 
4th 
Part 3 7 Questions 
Assessment for household residents’ perspective 
towards municipalities role - as service providers - with 
regards to water supply in emergencies 
5th 
Part 4 10 Questions 
Household resident’s suggestions to mitigate water 
supply problems in future emergencies 
6th 
 
Both questionnaires were originally in English language, but the questionnaire was carefully 





3.8 Data measurement and analysis methods 
The researcher used data analysis both qualitative and quantitative data analysis methods. 
The Data analysis made utilizing (SPSS 22). The researcher utilizes the following 
statistical analysis tools: 
1) Kolmogorov-Smirnov test of normality. 
2) Pearson correlation coefficient for Validity. 
3) Cronbach's Alpha for Reliability Statistics. 
4) Frequency and Descriptive analysis. 
5) Relative importance index (RII). 
6) One-sample T test. 
7) Independent Samples T-test. 
8) One- Way Analysis of Variance (ANOVA). 
3.8.1 Data Measurement  
In order to be able to select the appropriate method of analysis, the level of measurement 
must be understood. For each type of measurement, there was/were an appropriate method/s 
that can be applied and not others. In this research, ordinal scales were used. Ordinal scale is 
a ranking or a rating data that normally uses integers in ascending or descending order. The 
numbers assigned to the important (1, 2, 3, 4, 5) do not indicate that the interval between 
scales are equal, nor do they indicate absolute quantities. They are merely numerical labels 





Agree Neutral Disagree 
Strongly 
Disagree 
Scale 5 4 3 2 1 
 
Likert scales (originally devised by R. Likert in 1932) which were used in this questionnaire, 
are devices to discover strength of feeling or attitude towards a given statement or series of 
statements and the implication here is that the higher the category chosen, the greater the 
strength of agreement, but care has to be taken not to read too much in these ranked scales. 
They are usually a three, five or seven-point range and ask respondents to indicate rank order 




3.8.2 The relative importance index 
The relative importance index method (RII) was used to determine the ranks of all 




W = the weighting given to each factor by the respondents (ranging from 1 to 5) 
A  = the highest weight (i.e. 5 in this case) 
N  = the total number of respondents. 
The RII value has a range from 0 to 1 (0 not inclusive), the higher the value of RII, the more 
impact of the attribute. However, RII doesn’t reflect the relationship between the various 
attributes. 
 
3.8.3 Test of normality 
The One-Sample Kolmogorov-Smirnov test procedure compares the observed cumulative 
distribution function for a variable with a specified theoretical distribution, which may be 
normal, uniform, Poisson, or exponential. The Kolmogorov-Smirnov Z is computed from 
the largest difference (in absolute value) between the observed and theoretical cumulative 
distribution functions. This goodness-of-fit test tests whether the observations could 
reasonably have come from the specified distribution. Many parametric tests require 
normally distributed variables. The one-sample Kolmogorov-Smirnov test can be used to 
test that a variable of interest is normally distributed (Henry, C. and Thode, Jr., 2002).  
3.8.4 Statistical Validity of the Questionnaire   
Validity refers to the degree to which an instrument measures what it is supposed to be 
measuring. Validity has a number of different aspects and assessment approaches. To 
insure the validity of the questionnaire, two statistical tests should be applied.  
 
- Internal validity of the Questionnaire 
Internal validity of the questionnaire is measured by a pilot sample, which consisted 
of 50 questionnaires through measuring the correlation coefficients between each 
paragraph in one field and the whole fields. 
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-  Structure Validity of the Questionnaires 
Structure validity is the second statistical test that used to test the validity of the 
questionnaires structure by testing the validity of each field and the validity of the whole 
questionnaire. It measures the correlation coefficient between one field and all the fields 
of the questionnaire that have the same level of liker scale.  
 
3.8.5 Reliability of the research 
 
The reliability of an instrument is the degree of consistency which measures the attribute; 
it is supposed to be measuring (George and Mallery,2006). The less variation an 
instrument produces in repeated measurements of an attribute, the higher its reliability. 
Reliability can be equated with the stability, consistency, or dependability of a measuring 
tool. The test is repeated to the same sample of people on two occasions and then 
compares the scores obtained by computing a reliability coefficient (George and 
Mallery,2006).To insure the reliability of the questionnaire, Cronbach’s Coefficient 
Alpha should be applied. 
 
- Cronbach’s Coefficient Alpha     
 
Cronbach’s alpha (George D. & Mallery P, 2006) is designed as a measure of internal 
consistency, that is, do all items within the instrument measure the same thing? The 
normal range of Cronbach’s coefficient alpha value between 0.0 and + 1.0, and the higher 
values reflects a higher degree of internal consistency. The Cronbach’s coefficient alpha 
was calculated for each field of the questionnaire (George, D. and Mallery P. (2006).  
 
Thereby, by applying these tests, the questionnaires can be checked if they are valid, 












The current chapter focuses on analyzing the collected data and discussing of the results 
for tested field surveys. The reliability and validity of the measuring instruments are 
presented first for a distributed sample as a pilot study in order to check the 
questionnaires’ reliability and validity. Next, descriptive statistics computed for the study 
are shown in an outline of the characteristics of the sample with regards to the variables 
included in the study. Thereafter, the analysis of the hypotheses of this study is detailed 
with the aid of inferential statistical procedures. The statistical program used for the 
analysis and presentation of data in this study is the Statistical Package for the Social 
Sciences (SPSS) version 22. 
To verify the reliability and validity of questionnaires, a pilot survey samples are studied 
and the following tests are applied: 
4.1.1 Test of normality 
Tables (4.1) & (4.2) show the results for Kolmogorov-Smirnov test of normality. From 
these tables, the p-value for each variable is greater than 0.05 level of significance, then 
the distributions for these variables are normally distributed. Consequently, parametric 
tests should be used to perform the statistical data analysis. 




Assessment for Preparedness in Emergencies 0.573 0.897 
Assessment for Response in Emergencies 0.928 0.355 
Assessment for Recovery in Emergencies 0.417 0.995 
Obstacles Faced by Municipalities in Emergencies 0.979 0.293 
Municipalities Suggestions for future Emergencies 1.051 0.220 












Household resident’s personal attitudes towards water supply in 
normal conditions 
0.711 0.693 
Household resident’s personal attitudes towards water supply in 
emergencies 
0.649 0.793 
Household residents’ personal perspective towards municipalities’ role 0.982 0.290 
Household resident’s suggestions to mitigate water supply problems in 
future emergencies 
0.668 0.730 
All paragraphs of the questionnaire 1.029 0.240 
 
4.1.2 Statistical Validity of the Questionnaire                        
- Internal validity     
- Internal validity for service providers                 
Table (4.3) clarifies the correlation coefficient for each paragraph of the "Assessment for 
Preparedness in Emergencies” and the total of the field. The p-values (Sig.) are less than 
0.05, so the correlation coefficients of this field are significant at α = 0.05,  so it can be 
said that the paragraphs of this field are consistent and valid to be measure what it was set 
for.  
Table (4.3): Correlation coefficient of each paragraph of "Assessment for Preparedness in 







1.  Having a ready and previously prepared plan for emergencies 0.873 0.000* 
2.  








The emergency plan included procedures to be followed during the 
recovery phase 
0.686 0.000* 




Availability of continuous coordination with other agencies 
working in emergency management 
0.644 0.000* 
7.  
Conducting training drills for the emergency team by simulation on 
the forecasted emergency situations 
0.468 0.001* 
8.  
Availability of centre for emergency management to facilitate 
operations during emergencies 
0.546 0.000* 
9.  
Preparing all resources and logistics needed for effective operations 
in emergencies( Human, equipments , spare parts, communications, 
technology, funds, …etc) 
0.742 0.000* 
* Correlation is significant at the 0.05 level  
 
Table (4.4) clarifies the correlation coefficient for each paragraph of the "Assessment for 
Response in Emergencies" and the total of the field. The p-values (Sig.) are less than 
0.05, so the correlation coefficients of this field are significant at α = 0.05,  so it can be 
said that the paragraphs of this field are consistent and valid to be measure what it was set 
for.  
Table (4.4): Correlation coefficient of each paragraph of "Assessment for Responsein Emergencies" 












Availability of quick and effective communication system and 
tools between all concerned 
0.729 0.000* 
3.  Availability of special Data Base for emergencies 0.703 0.000* 
4.  
Remedy for problems and needs in emergencies by putting 
forward short-term plans and solutions 
0.526 0.000* 
5.  
The response affected by the amount of human loses of the 
emergency crews during operations 
0.498 0.000* 
6.  




The response and effectiveness were affected in emergencies by 
the political division 
0.366 0.009* 
* Correlation is significant at the 0.05 level  
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Table (4.5) clarifies the correlation coefficient for each paragraph of the "Assessment for 
Recovery in Emergencies" and the total of the field. The p-values (Sig.) are less than 
0.05, so the correlation coefficients of this field are significant at α = 0.05,  so it can be 
said that the paragraphs of this field are consistent and valid to be measure what it was set 
for.  
 
Table (4.5): Correlation coefficient of each paragraph of "Assessment for Recovery in Emergencies" 







1.  Declaring officially that the crises or emergency is over 0.597 0.000* 
2.  
Providing the necessary support to the emergency crews who 
worked by giving incentives 
0.712 0.000* 
3.  
Restoration of water supply services to the natural condition 
level 
0.708 0.000* 
4.  Damage assessment and data collection needed for recovery 0.642 0.000* 
5.  
Using GIS data and analysis as a demonstrative tool for proper 
communicating and easy accessing 
0.711 0.000* 
6.  
Need assessment and determine the priorities accompanied by 
the ways to achieve these priorities 
0.613 0.000* 
7.  








Encouraging the scientific research and developing programs 
that needed for emergency stage 
0.748 0.000* 
.* Correlation is significant at the 0.05 level  
 
 
Table (4.6) clarifies the correlation coefficient for each paragraph of the "Obstacles Faced 
by Municipalities in Emergencies” and the total of the field. The p-values (Sig.) are less 
than 0.05, so the correlation coefficients of this field are significant at α = 0.05,  so it can 
be said that the paragraphs of this field are consistent and valid to be measure what it was 






Table (4.6): Correlation coefficient of each paragraph of "Obstacles Faced by Municipalities in 








In sufficient water resources, in safe and accessible areas and 
connected to the network, to be used for supplying  the required 
quantity in emergencies 
0.652 0.000* 
2.  Non compliance of networks design with the emergency needs 0.402 0.005* 
3.  
Lake of beneficiaries’ awareness about the necessary technical 
procedures to be followed in emergencies 
0.482 0.001* 
4.  
No documentation nor existence of data base to be used and reached 
to in emergencies 
0.395 0.005* 
5.  
No existence of adequate, qualified,  and trained emergency team to 
deal with emergencies 
0.516 0.000* 
6.  
Insufficient equipments (JCP, Shovel, Tanker, vehicles, etc) to 
work in emergencies 
0.608 0.000* 
7.  
Non availability or Insufficient spare parts needed for maintenance 
work in emergencies 
0.742 0.000* 
8.  




The difficult control on water quality to be within the standards due 
to treatment problems (like Disinfection, Chlorination, etc) or due 








Difficult communication with concerned agencies (governmental, 
international, donors, . etc) that working in emergencies 
0.751 0.000* 
12.  
Stopping the fees collection which negatively affect the availability 
of  needed financial resources 
0.468 0.001* 
* Correlation is significant at the 0.05 level  
 
 
Table (4.7) clarifies the correlation coefficient for each paragraph of the "Municipalities 
Suggestions for facing future Emergencies" and the total of the field. The p-values (Sig.) 
are less than 0.05, so the correlation coefficients of this field are significant at α = 0.05,  
so it can be said that the paragraphs of this field are consistent and valid to be measure 





Table (4.7): Correlation coefficient of each paragraph of "Municipalities Suggestions for future 








Raising the officials’ and decision makers’ awareness to the 
importance of emergency management 
0.821 0.000* 
2.  




Establishing a specialized unit and Data Base for emergency 
management 
0.894 0.000* 
4.  Allocate budget for all emergency stages (before, during and after) 0.900 0.000* 
5.  Local communities participation in planning and managing crises 0.873 0.000* 
6.  
Evaluating and reviewing the existing designs of networks and 
water resources and rehabilitating them in order to mitigate the 
technical and operational problems during emergencies 
0.464 0.001* 
7.  Exchange of data and experience between the experts in this field 0.810 0.000* 
* Correlation is significant at the 0.05 level  
 
- Internal validity for households` residents 
Table (4.8) clarifies the correlation coefficient for each paragraph of the "Household 
residents’ personal attitudes towards water supply in normal conditions" and the total of 
the field. The p-values (Sig.) are less than 0.05, so the correlation coefficients of this field 
are significant at α = 0.05,  so it can be said that the paragraphs of this field are consistent 
and valid to be measure what it was set for.  
 
Table (4.8): Correlation coefficient of each paragraph of "Household residents’ personal attitudes 







1.  I don’t feel suffering due to water shortage in normal conditions 0.295 0.019* 
2.  
I store water in standby tanks with sufficient quantity in normal 
conditions 
0.434 0.001* 
3.  I use special methods to conserve water in normal conditions 0.632 0.000* 
4.  




I depend on electrical water pump to supplying and providing water 





I depend on electrical generator to operate the electrical water pump 
in normal conditions 
0.416 0.001* 
7.  
I pay to sell additional quantity of water for domestic uses from other 
suppliers in normal conditions (Not potable drinking water) 
0.370 0.004* 
* Correlation is significant at the 0.05 level  
 
Table (4.9) clarifies the correlation coefficient for each paragraph of the "Household 
residents’ personal attitudes towards water supply in Emergencies" and the total of the 
field. The p-values (Sig.) are less than 0.05, so the correlation coefficients of this field are 
significant at α = 0.05,  so it can be said that the paragraphs of this field are consistent 
and valid to be measure what it was set for.  
 
Table (4.9): Correlation coefficient of each paragraph of "Household residents’ personal attitudes 







1.  I don’t feel suffering due to water shortage in emergencies 0.324 0.012* 
2.  I store water in standby tanks with sufficient quantity in emergencies 0.386 0.003* 
3.  I use special methods to conserve water in emergencies 0.645 0.000* 
4.  
I participate in awareness campaigns about water conservation in 
emergencies 
0.732 0.000* 
5.  I depend on electrical water pump to supply water in emergencies 0.663 0.000* 
6.  




I pay to sell additional quantity of water for domestic uses from other 
suppliers in emergencies (Not for potable drinking water) 
0.672 0.000* 
* Correlation is significant at the 0.05 level  
 
Table (4.10) clarifies the correlation coefficient for each paragraph of the "Household 
residents’ personal perspective towards municipalities’ role as service providers of water in 
Emergencies" and the total of the field. The p-values (Sig.) are less than 0.05, so the 
correlation coefficients of this field are significant at α = 0.05,  so it can be said that the 






Table (4.10): Correlation coefficient of each paragraph of "Household residents’ personal 







1.  I feel with the  extra efforts exerted by the municipality 0.714 0.000* 
2.  
I notice that the municipality make the maintenance for the defected 
water networks in emergencies 
0.647 0.000* 
3.  
The municipality is required to increase the number of working 
crews in emergencies 
0.587 0.000* 
4.  
The municipality provides guidance and instructions about water 
conservation to reduce water consumption in emergencies 
0.628 0.000* 
5.  I notice low water quality for the supplied water  in emergencies 0.437 0.001* 
6.  
The municipality deals positively by delaying the bills paying till the 
emergency is over 
0.732 0.000* 
7.  
The municipality plays a human role in addition to its normal duties 
in emergencies 
0.713 0.000* 
* Correlation is significant at the 0.05 level  
 
Table (4.11) clarifies the correlation coefficient for each paragraph of the “Household 
residents’ suggestions to mitigate water supply problems in future emergencies "and the 
total of the field. The p-values (Sig.) are less than 0.05, so the correlation coefficients of 
this field are significant at α = 0.05,  so it can be said that the paragraphs of this field are 
consistent and valid to be measure what it was set for.  
 
Table (4.11): Correlation coefficient of each paragraph of "Household residents suggestions to 








I believe that if bills paying is improved the water supply service 
will positively affected and improved 
0.557 0.000* 
2.  
Provide a ground water tank in home to help when electrical 
power is off 
0.778 0.000* 
3.  




Construct large elevated tanks to provide water by gravity in 
order to overcome the electrical power cutoff 
0.712 0.000* 
5.  




Concentrate on public participation approach to manage and 





Improve coordination with international agencies to guarantee 
providing service in emergencies 
0.620 0.000* 
8.  
Avail alternative power source to produce  electricity to guarantee 
supplying water from wells in emergencies 
0.735 0.000* 
9.  
Review and update the implemented plans in managing the 
emergencies based on the lessons learned 
0.678 0.000* 
10.  
Improve the water supply service in emergencies, which needs 
increasing the water cost 
0.615 0.000* 
* Correlation is significant at the 0.05 level  
 
-  Structure Validity of the Questionnaires 
Tables (4.12) and (4.13) clarify the correlation coefficient for each field and the whole 
questionnaire. The p-values (Sig.) are less than 0.05, so the correlation coefficients of all 
the fields are significant at α = 0.05, so it can be said that the fields are valid to be 
measured what it was set for to achieve the main aim of the study.  
 








1.  Assessment for Preparedness in Emergencies 0.447 0.002* 
2.  Assessment for Response in Emergencies 0.464 0.001* 
3.  Assessment for Recovery in Emergencies 0.672 0.000* 
4.  Obstacles Faced by Municipalities in Emergencies 0.284 0.000* 
5.  Municipalities Suggestions for future Emergencies 0.679 0.036* 
* Correlation is significant at the 0.05 level  
 








1.  Household resident’s personal attitudes towards water supply in 
normal conditions 
0.712 0.000* 
2.  Household resident’s personal attitudes towards water supply in 
emergencies 
0.701 0.000* 
3.  Household residents’ personal perspective towards municipalities’ 
role 
0.601 0.000* 
4.  Household resident’s suggestions to mitigate water supply problems 
in future emergencies 
0.751 0.000* 




4.1.3 Reliability of the research questionnaires 
-Cronbach’s Coefficient Alpha for service providers 
Table (4.14) shows the values of Cronbach's Alpha for each field of the questionnaire and 
the entire questionnaire. For the fields, values of Cronbach's Alpha were in the range 
from 0.628and 0.911. This range is considered high; the result ensures the reliability of 
each field of the questionnaire. Cronbach's Alpha equals 0.886 for the entire 
questionnaire which indicates an excellent reliability of the entire questionnaire. 
Table (4.14): Cronbach's Alpha for each field of the questionnaire 
 for Municipalities (Service Providers) 
No. Field Cronbach's Alpha 
1.  Assessment for Preparedness in Emergencies 0.841 
2.  Assessment for Response in Emergencies 0.628 
3.  Assessment for Recovery in Emergencies  0.832 
4.  Obstacles Faced by Municipalities in Emergencies 0.786 
5.  Municipalities Suggestions for future Emergencies 0.911 
 All paragraphs of the questionnaire 0.886 
 
The Thereby, it can be said that questionnaire is valid, reliable, and ready for distribution 
for the population sample. 
-Cronbach’s Coefficient Alpha for households` residents 
Table (4.15) shows the values of Cronbach's Alpha for each field of the questionnaire and 
the entire questionnaire. For the fields, values of Cronbach's Alpha were in the range 
from 0.647and 0.845. This range is considered high; the result ensures the reliability of 
each field of the questionnaire. Cronbach's Alpha equals 0.827for the entire questionnaire 
which indicates an excellent reliability of the entire questionnaire. 
Table (4.15): Cronbach's Alpha for each field of the questionnaire  
for households` residents (Beneficiaries) 
No. Field Cronbach's Alpha 
1.  Household resident’s personal attitudes towards water supply in normal 
conditions 
0.779 
2.  Household resident’s personal attitudes towards water supply in 
emergencies 
0.647 
3.  Household residents’ personal perspective towards municipalities’ role 0.750 
4.  Household resident’s suggestions to mitigate water supply problems in 
future emergencies 
0.845 
 All paragraphs of the questionnaire 0.827 
 
Thereby, it can be said that the questionnaire is valid, reliable, and ready for distribution 
for the population sample. 
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4.2 Section One: Municipalities questionnaire survey results and discussion  
 
This section discusses the results that have been deducted from a field survey of forty one 
questionnaires distributed among middle area governorate municipalities’ respondents 
sharing in water supply management in emergencies as following; eight in D/Balah, eight 
in Nuseirat, six in Bureij, six in Maghazi, five in Zawaydah, five in Wadi Al-salqa, and 
three in Musadar municipalities.  
 
This questionnaire was designed to assess water supplying in the Gaza Strip from the 
Municipalities’ perspective as a service providers. It was divided into four main parts. 
Part one will present the personal profiles and all necessary information about the 
respondents. Part two was designed to assess the emergency process main activities for 
the disaster management phases with regards to water supply. Part three was designed to 
identify obstacles for managing water supply in emergencies in the Gaza Strip. Part four 
was designed to explore measures to mitigate water supply problems in future 
emergencies. 
 
4.2.1 Part I: Personal information (organizational profiles) 
 
This part mainly designed to provide general information about the participants 
(respondents) in terms of profession, position and experience, the Municipality working 
in, the major type of work involved in, and his experience in emergencies. 
Table (4.16): Personal information       (N=41) 
General Information Categories 
Frequency Percent 
Age 
<30 1 2.4 
30 to <40 12 29.3 
40 to <50 13 31.7 
> 50 15 36.6 
Total 41 100.0 
Educational Level 
Below Dip. 5 12.2 
High Dip. 7 17.1 
Bachelor Deg 18 43.9 
High Cert. 11 26.8 
Other - - 
Total 41 100.0 
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Practical Experience in years 
<7 4 9.8 
7 -< 14 9 22.0 
14 -< 20 16 39.0 
>20 12 29.3 
Total 41 100.0 
Work Location 
D/Balah 8 19.5 
Nuseirat 8 19.5 
Bureij 6 14.6 
Maghazi 6 14.6 
Musadar 3 7.3 
Wadi AlSalqa 5 12.2 
Zawaydeh 5 12.2 
Total 41 100.0 
Job title 
Municipality Chairman 6 14.6 
Municipality officer 4 9.8 
Head of Department 8 19.5 




Total 41 100.0 
Did you work actually in emergencies? 
Yes 37 90.2 
No 4 9.8 
Total 41 100.0 
The number of emergency periods that you 
worked in 
1 3 8.1 
2 8 21.6 
3 10 27.0 
more than 3 16 43.2 
Total 41 100.0 
Did you receive incentives because of your 
work during the emergency? 
Yes 10 27.0 
No 27 73.0 
Total 41 100.0 
What was the type of the incentives? 
Financial 4 40.0 
Morale 3 30.0 
Other 3 30.0 
Total 41 100.0 
Participation in training courses, workshops 
and conferences in the field of emergency 
management 
One time 13 31.7 
Two 6 14.6 
Three or more 13 31.7 
None 9 22.0 
Total 41 100.0 
Are you ready and having the willingness to 
work in future emergencies? 
Yes 38 92.7 
No 3 7.3 





Using ANOVA test for the fields in table (4.16) and their p-values (Sig.) for the level of 
significance of each field toward questionnaire groups, we conclude that the personal 
characteristics in general have insignificant effect on each field as there is no significant 
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4.2.2 Part II: Assessment for emergency process main activities of the disaster 
management phases with regards to water supply 
 
This part of the questionnaire mainly designed to conduct the first objective of this study 
research in which the researcher attempt to assess the emergency process main activities 
for the disaster management phases regarding water supply. 
This objective can be studied in our questionnaire through (25) activities distributed in 
(3) groups related to disaster management phases to achieve one of the study objectives 
from the Municipalities’ perspective as Service Providers. Table 4.2 illustrates the groups 
with each group number of activities. 
Table 4.17: Municipality Questionnaire second group description for disaster management phases 
No. Groups No. of 
Paragraphs 
A Preparedness Assessment in Emergencies 9 
B Response Assessment in Emergencies 7 
C Recovery Assessment in Emergencies and the lessons learned 9 
 Total 25 
 
According to using a five-points Likert scale, the RII% (Relative Importance Index) 
describes items importance based on the degree of the agreement per the professionals and 
decision makers respondents as (0- 19%) strongly disagree that the tested driver has an effect 
of impact on consumption of water and energy consumption; (20%- 39%) disagree; (40%-
59%) neutral (neither agree nor disagree) means I don’t exactly that the driver has an effect 
or not; (60%-79%) agree and (80%- 100%) strongly agree. 
 
4.2.2.1Assessment for preparedness phases in municipalities  
 
Table 4.18 shows the opinions of the respondents about Preparedness Phase activities and 
the ranking of the activities according to relative important index from high to down, 
which used for assessing and evaluating the actual performance of municipalities in 







Table (4.18): Means and Test values for “Assessment for Preparedness in Emergencies” 








1.  Having a ready and previously 
prepared plan for emergencies 
3.61 1.16 72.20 3.37 0.001* 1 
2.  The emergency plan included 
procedures to be followed during 
the preparedness phase 
3.44 1.10 68.78 2.56 0.007* 4 
3.  The emergency plan included 
procedures to be followed during 
the response phase 
3.41 1.07 68.29 2.48 0.009* 5 
4.  The emergency plan included 
procedures to be followed during 
the recovery phase 
3.12 1.14 62.44 0.68 0.249 6 
5.  Having a qualified emergency team 
with identified responsibilities 
3.49 1.14 69.76 2.73 0.005* 2 
6.  Availability of continuous 
coordination with other agencies 
working in emergency management 
3.49 0.98 69.76 3.19 0.001* 2 
7.  Conducting training drills for the 
emergency team by simulation on 
the forecasted emergency situations 
2.54 1.21 50.73 -2.46 0.009* 9 
8.  Availability of centre for 
emergency management to 
facilitate operations during 
emergencies 
2.76 1.24 55.12 -1.26 0.108 8 
9.  Preparing all resources and logistics 
needed for effective operations in 
emergencies ( Human, equipments, 
spare parts, communications, 
technology, funds, …etc) 
3.05 1.22 60.98 0.26 0.400 7 
 All paragraphs of the field 3.21 0.76 64.23 1.78 0.041*  
* The mean is significantly different from 3 
 
Table (4.18) shows the following results: 
 
The total performance of preparedness phase is 64.32% with mean equals 3.21, Test-
value = 1.78, and P-value=0.041 which is smaller than the level of significance 0.05  . 
The sign of the test is positive, so the mean of this field is significantly greater than the 
hypothesized value 3, which reflects average performance. This means that the 
respondents support the activities and actions of the preparedness phase and shows a 
positive performance assessment for the preparedness phase in municipalities from their 




1.  The activity of “Having a ready and previously prepared plan for emergencies” 
has the (1st) rank by the respondents under this group with mean equals 3.61 and 
an average RII of 72.20%, Test-value = 3.37, and P-value = 0.001 which is 
smaller than the level of significance 0.05  . The sign of the test is positive, so 
the mean of this paragraph is significantly greater than the hypothesized value 3, 
which reflect good performance. 
2. The activities of “Availability of continuous coordination with other agencies 
working in emergency management” and “Having a qualified emergency team 
with identified responsibilities” have the 2nd   rank with average of 69.76%, 
which reflect good performance. 
3. The activity of “The emergency plan included procedures to be followed during 
the preparedness phase” has the (4th) rank with an average of 68.78%, which 
reflect average performance. 
4. The activity of “The emergency plan included procedures to be followed during 
the response phase” has the (5th) rank with an average of 68.29%, which reflect 
average performance. 
5. The activity of “The emergency plan included procedures to be followed during 
the recovery phase” has the (6th) rank with an average of 62.44%, which reflect 
average performance. 
6. The activity of “Preparing all resources and logistics needed for effective 
operations in emergencies ( Human, equipments, spare parts, communications, 
technology, funds, …etc)” has the (7th) rank with an average of 60.98%, which 
reflect average performance. 
7. The activity of “Availability of centre for emergency management to facilitate 
operations during emergencies” has the (8th) rank with an average of 55.12%, 
which reflect low and weak performance. 
8. The activity of “Conducting training drills for the emergency team by simulation 
on the forecasted emergency situations” has the lowest (9th) rank with an average 
of 50.73%, which reflect low performance and this disagreement means that this 




4.2.2.2 Assessment for response phases in municipalities 
 
Table 4.19 shows the opinions of the respondents about Response Phase activities and the 
ranking of the activities according to relative important index from high to down, which 
used for assessing and evaluating the actual performance of municipalities in managing 
the mentioned phase. 
Table (4.19): Means and Test values for “Assessment for Response in Emergencies” 
No
. 









1.  The emergency team was qualified and 
effective during emergencies 
3.76 0.73 75.12 6.59 0.000* 1 
2.  Availability of quick and effective 
communication system and tools 
between all concerned 
3.46 1.12 69.27 2.65 0.006* 4 
3.  Availability of special Data Base for 
emergencies 
2.85 0.91 57.07 -1.03 0.155 6 
4.  Remedy for problems and needs in 
emergencies by putting forward short-
term plans and solutions 
3.68 0.76 73.66 5.78 0.000* 2 
5.  The response affected by the amount of 
human loses of the emergency crews 
during operations 
3.07 1.15 61.46 0.41 0.343 5 
6.  The administrative officials had a proper 
response to the emergency requirements  
3.68 0.88 73.66 4.98 0.000* 2 
7.  The response and effectiveness were 
affected in emergencies by the political 
division 
2.66 1.33 53.17 -1.64 0.055 7 
 
All paragraphs of the field 3.31 0.56 66.20 3.55 0.000*  
* The mean is significantly different from 3. 
 
Table (4.19) shows the following results: 
 
The total performance of response phase is 66.20% with mean equals 3.31, Test-value = 
3.55, and P-value=0.000 which is smaller than the level of significance 0.05  . The 
sign of the test is positive, so the mean of this field is significantly greater than the 
hypothesized value 3, which reflects average performance. This agreement means that the 
respondents support the activities and actions of the response phase in municipalities 




1. The activity of “The emergency team was qualified and effective during 
emergencies” has the (1st) rank with an average RII of 75.12% by the 
respondents under this group with mean equals 3.76, Test-value = 6.59, and P-
value = 0.000 which is smaller than the level of significance 0.05  .  The sign 
of the test is positive, so the mean of this paragraph is significantly greater than 
the hypothesized value 3; this agreement means that this activity has 
significantly affected the positive performance in response phase, which reflect 
good performance. 
2.The activities of “Remedy of problems and needs in emergencies by putting 
forward short-term plans and solutions” and “The administrative officials had a 
proper response to the emergency requirements” have the (2nd) rank with an 
average of 73.66%, which reflect good performance. 
3.The activity of “Availability of quick and effective communication system and 
tools between all concerned” has the (3rd) rank with an average of 69.27%, which 
reflect moderate performance. 
4.The activity of “The response affected by the amount of human loses of the 
emergency crews during operations” has the (4th) rank with an average of 
61.46%, which reflect neutral opinions with high standard deviation (S.D=1.15) 
among the respondents. 
5.The activity of “Availability of special Data Base for emergencies” has the (5th) 
rank with an average of 57.07%, which reflect low and weak performance. 
6.The activity of “The response and effectiveness were affected in emergencies by 
the political division” has the (6th) rank by the respondents under this group with 
an average RII of 53.17% and mean equals 2.66, Test-value = -1.64, and P-value 
= 0.055 which is greater than the level of significance 0.05  . Then the mean 
of this paragraph is insignificantly different from the hypothesized value 3. This 
disagreement means that this activity has insignificantly affected the negative 
performance in response phase or reflect neutral opinions with high standard 




4.2.2.3 Assessment for recovery phases in municipalities 
 
Table 4.20 shows the opinions of the respondents about Recovery Phase activities and the 
ranking of the activities according to relative important index from high to down, which 
used for assessing and evaluating the actual performance of municipalities in managing 
the mentioned phase. 
Table (4.20): Means and Test values for “Assessment for Recovery in Emergencies” 








1.  Declaring officially that the crisis 
or emergency is over 
3.39 1.09 67.80 2.29 0.014* 6 
2.  Providing the necessary support to 
the emergency crews who worked 
by giving incentives 
3.34 1.33 66.83 1.64 0.055 7 
3.  Restoration of water supply 
services to the natural condition 
level 
4.07 0.82 81.46 8.40 0.000* 2 
4.  Damage assessment and data 
collection needed for recovery 
4.12 0.87 82.44 8.24 0.000* 1 
5.  Using GIS data and analysis as a 
demonstrative tool for proper 
communicating and easy accessing  
2.32 1.40 46.34 -3.11 0.002* 9 
6.  Need assessment and determine 
the priorities accompanied by the 
ways to achieve these priorities 
3.66 0.94 73.17 4.49 0.000* 5 
7.  Repairing and maintenance for 
what was destroyed during 
emergencies    
4.05 0.71 80.98 9.52 0.000* 3 
8.  Using accumulated experiences 
and the lessons learned from the 
previous emergencies 
3.98 0.88 79.51 7.10 0.000* 4 
9.  Encouraging the scientific research 
and developing programs that 
needed for emergency stage 
3.07 1.23 61.46 0.38 0.353 8 
 All paragraphs of the field 3.56 0.69 71.11 5.15 0.000*  
* The mean is significantly different from 3. 
 
Table (4.20) shows the following results: 
 
The total performance of recovery phase is 71.11% with mean equals 3.56, Test-value = 
5.15, and P-value=0.000, which is smaller than the level of significance 0.05  . The 
sign of the test is positive, so the mean of this field is significantly greater than the 
hypothesized value 3, which reflects a good performance. This agreement means that the 
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respondents support the activities and actions of the recovery phase and shows a positive 
performance assessment for the recovery phase in municipalities from their perspectives. 
The recovery phase activities are ranked as following: 
 
1. The activity of “Damage assessment and data collection needed for recovery” 
has the (1st) rank with an average of 82.44%, which reflect very good 
performance. 
2.The activity of “Restoration of water supply services to the natural condition 
level” has the (2nd) rank with an average of 81.46% , which reflect very good 
performance. 
3.The activity of “Repairing and maintenance for what was destroyed during 
emergencies” has the (3rd) rank with an average of 80.98%, which reflect very 
good performance. 
4.The activity of “Using accumulated experiences and the lessons learned from the 
previous emergencies” has the (4th) rank with an average of 79.51%, which 
reflect good performance. 
5.The activity of “Need assessment and determine the priorities accompanied by 
the ways to achieve these priorities” has the (5th) rank with an average of 
73.17%, which reflect good performance. 
6.The activity of “Declaring officially that the crisis or emergency is over” has the 
(6th) rank with an average of 67.80%, which reflect average performance. 
7.The activity of “Providing the necessary support to the emergency crews who 
worked by giving incentives” has the (7th) rank with an average of 66.83%, 
which reflect average performance. 
8.The activity of “Encouraging the scientific research and developing programs 
that needed for emergency stage” has the (8th) rank with an average of 61.46%, 
which reflect average performance. 
9.The activity of “Using GIS data and analysis as a demonstrative tool for proper 
communicating and easy accessing” has the (9th) rank with an average of 
46.34%, which reflect low performance. This disagreement means that this 
activity has significantly affected the negative performance in recovery phase. 
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4.2.3 Part III: Identifying obstacles faced by municipalities for managing water 
supply in emergencies  
 
This part of the questionnaire mainly designed to conduct the second objective of this 
study research in which the researcher attempt to identify obstacles for managing water 
supply in emergencies faced by municipalities in the Gaza Strip from their perspective as 
a service provider. This objective can be studied in our questionnaire through (12) 
activities in the fourth group to achieve one of the study objectives. 
 
Table 4.21 shows the opinions of the respondents about obstacles faced by municipalities 
during emergencies and the ranking of the obstacles according to relative important index 
from high to down, which used for assessing and evaluating the actual performance of 
municipalities in managing the faced obstacles in emergencies. 
Table (4.21): Means and Test values for “Obstacles Faced by Municipalities in Emergencies” 
No
. 









In-sufficient water resources in safe and 
accessible areas, that connected to the 
network to be used for supplying  the 
required quantity in emergencies 
3.93 1.21 78.54 4.90 0.000* 9 
2.  
Non compliance of networks design with 
the emergency needs 
3.32 1.25 66.34 1.62 0.057 12 
3.  
Lake of beneficiaries’ awareness about the 
necessary technical procedures to be 
followed in emergencies 
3.98 0.72 79.51 8.63 0.000* 4 
4.  
No documentation nor existence of data 
base to be used and reached to, in 
emergencies 
3.73 1.00 74.63 4.68 0.000* 10 
5.  
No existence of adequate, qualified,  and 
trained emergency team to deal with 
emergencies 
3.44 1.10 68.78 2.56 0.007* 11 
6.  
Insufficient equipments (JCP, Shovel, 
Tanker, vehicles, etc) to work in 
emergencies 
4.07 1.10 81.46 6.22 0.000* 2 
7.  
Non availability or Insufficient spare parts 
needed for maintenance work in 
emergencies   
3.98 0.91 79.51 6.88 0.000* 4 
8.  
Electrical power cut-off and insufficient 
fuel needed for operating in emergencies 
4.59 0.89 91.71 11.36 0.000* 1 
9.  
The difficult control on water quality to be 
within the standards due to treatment 
problems (like Disinfection, Chlorination, 
…etc) or due to inability to make the 
required chemical and biological tests in 
emergencies 




The huge amount of damage in networks 
and resources during emergencies 
3.98 0.91 79.51 6.88 0.000* 4 
11.  
Difficult communication with concerned 
agencies (governmental, international, 
donors, .. etc) working in emergencies 
3.95 1.07 79.02 5.69 0.000* 7 
12.  
Stopping the fees collection which 
negatively affect the availability of  needed 
financial resources 
4.00 1.38 80.00 4.65 0.000* 3 
 All paragraphs of the field 3.91 0.58 78.17 9.95 0.000*  
* The mean is significantly different from 3 
 
Table (4.21) shows the following results: 
 
The overall percentage of the part of “obstacles faced by municipalities for managing 
water supply in emergencies” is 78.10% with mean equals 3.91, Test-value = 9.95, and 
P-value=0.000 which is smaller than the level of significance 0.05  . The sign of the 
test is positive, so the mean of this field is significantly greater than the hypothesized 
value 3. This agreement means that the respondents actually faced the tabulated 
obstacles, which may show a negative indicator on real municipalities’ performance in 
emergencies. The main obstacles faced by municipalities and influenced managing water 
supply in emergencies were: 
 
1. The obstacle of “Electrical power cut-off and insufficient fuel needed for 
operating in emergencies” has the (1st) rank with an average of 91.71%, which 
reflect very high influence among obstacles.  This strong agreement means that 
this obstacle has negatively and significantly affected the performance of 
municipalities. 
2. The obstacle of “Insufficient equipments, (like JCP, Shovel, Tanker, vehicles, 
etc), to work in emergencies” has the (2nd) rank with an average of 81.46%, which 
reflect very high influence among obstacles.   
3. The obstacle of “Stopping the fees collection which negatively affects the 
availability of needed financial resources” has the (3rd) rank with an average of 
80.00%, which reflect very high influence among obstacles.   
4. The obstacles of “Lake of beneficiaries’ awareness about the necessary technical 
procedures to be followed in emergencies”, “The huge amount of damage in 
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networks and resources during emergencies” and “Non availability or Insufficient 
spare parts needed for maintenance work in emergencies”  have the (4th) rank with 
an average of 79.51%, which reflect high influence among obstacles.   
5. The obstacles of “Difficult communication with concerned agencies 
(governmental, international, donors, etc) working in emergencies” and “The 
difficult control on water quality to be within the standards due to treatment 
problems (like Disinfection, Chlorination, …etc) or due to inability to make the 
required chemical and biological tests in emergencies” have the (7th) rank with an 
average of 79.02%, which reflect high influence among obstacles.   
6. The obstacle of “In sufficient water resources, in safe and accessible areas, that 
connected to the network to be used for supplying the required quantity in 
emergencies” has the (9th) rank with an average of 78.54%, which reflect high 
influence among obstacles.   
7. The obstacle of “No documentation or existence of data base to be used and 
reached to, in emergencies” has the (10th) rank with an average of 74.63%, which 
reflect high influence among obstacles. 
8. The obstacle of “No existence of adequate, qualified and trained emergency team 
to deal with emergencies” has the (11th) rank with an average of 68.78%, which 
reflect medium influence among obstacles. 
9. The obstacle of “Non compliance of networks design with the emergency needs” 
has the (12th) rank with an average of 66.34%, which reflect medium influence 
among obstacles. This neutrality of respondents may means that most of them 
have no enough ideas about the needs and principles of network design in 
emergencies based on a scientific approach that should be considered during the 
design stage, or the problem may be in the water sources itself not in the 
networks.  
4.2.4 Part IV: Measures to mitigate water supply problems in future emergencies 
 
This part of the questionnaire mainly designed to conduct the third objective of this study 
research in which the researcher attempt to explore measures to mitigate water supply 
problems in future emergencies in the Gaza Strip from municipalities perspective as a 
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service provider. This objective can be studied in our questionnaire through (7) measures 
and suggestions in the fifth group to achieve one of the study objectives. 
 
Table 4.22 shows the opinions of the Municipalities’ respondents about some suggested 
measures during emergencies in order to reduce water supply problems in future 
emergencies and the ranking of these measures according to relative important index 
from high to down, which may be used for mitigating water supply problems in future 
emergencies. 
Table (4.22): Means and Test values for “Municipalities Suggestions for future Emergencies” 
* The mean is significantly different from 3. 
 
Table (4.22) shows the following results: 
The overall percentage of the part of “Measures to mitigate water supply problems in 
future emergencies” is 85.57% with mean equals 4.28, Test-value = 11.63, and P-
value=0.000 which is smaller than the level of significance 0.05  . The sign of the test 










Raising the officials’ and decision 
makers’ awareness to the importance 
of emergency management 
4.27 0.78 85.37 10.47 0.000* 4 
2.  
Capacity building for emergency crews 
by training and organized learning 
4.41 0.81 88.29 11.25 0.000* 1 
3.  
Establishing a specialized unit and 
Data Base for emergency management 
4.39 0.83 87.80 10.69 0.000* 2 
4.  
Allocate budget for all emergency 
stages (before, during and after) 
4.27 0.95 85.37 8.55 0.000* 4 
5.  
Local community participation in 
planning and managing crises 
4.12 1.05 82.44 6.82 0.000* 7 
6.  
Evaluating and reviewing the existing 
designs of networks and water 
resources and rehabilitating them in 
order to mitigate the technical and 
operational problems during 
emergencies 
4.29 0.78 85.85 10.58 0.000* 3 
7.  
Exchange of data and experience 
between the experts in this field 
4.20 0.87 83.90 8.77 0.000* 6 
 All paragraphs of the field 4.28 0.70 85.57 11.63 0.000*  
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is positive, so the mean of this field is significantly greater than the hypothesized value 3. 
This strong agreement means that the respondents actually support the suggested 
measures for mitigating water supply problems in future emergencies. The results may 
show a real need for organized institutional planning based on the lessons learned and the 
scientific approach. 
The main measures, that suggested to be implemented by municipalities in order to 
mitigate problems of managing water supply in emergencies, are: 
 
1. The mitigation measure of “Capacity building for emergency crews by training 
and organized learning” has the (1st) rank with an average of 88.29%, which 
reflect high degree of agreement among the suggestions.   
2. The mitigation measure of “Establishing a specialized unit and Data Base for 
emergency management” has the (2nd) rank with an average of 87.80%, which 
reflect high degree of agreement among the suggestions.   
3. The mitigation measure of “Evaluating and reviewing the existing designs of 
networks and water resources and rehabilitating them in order to mitigate the 
technical and operational problems during emergencies” has the (3rd) rank with an 
average of 85.85%, which reflect high degree of agreement among the 
suggestions.   
4. The mitigation measures of “Raising the officials’ and decision makers’ 
awareness to the importance of emergency management” and “Allocate budget 
for all emergency stages (before, during and after disasters)” have the (4th) rank 
with an average of 85.37%, which reflect high degree of agreement among the 
suggestions.   
5. The mitigation measure of “Exchange of data and experience between the experts 
in this field” has the (6th) rank with an average of 83.90%, which reflect high 
degree of agreement among the suggestions.   
6. The mitigation measure of “Local community participation in planning and 
managing crises” has the (7th) rank with an average of 82.44%, which reflect high 




4.3 Section Two: Household residents’ (Beneficiaries) questionnaire survey results 
and discussion  
This section discusses the results that have been deducted from a field survey of 585 
questionnaires distributed among middle area governorate household residents’ 
respondents, 161 in D/Balah, 178 in Nuseirat, 99 in Bureij, 74 in Maghazi, 55 in 
Zawaydah, 9 in Wadi Al-salqa, and 9 in Musadar. 
 
This questionnaire was designed to assess water supply in emergencies from the 
household residents’ perspectives as beneficiaries in the middle area of Gaza Strip. It was 
divided into four main parts. Part one will present the personal profiles and all necessary 
information about the respondents. Part two was designed to assess the attitude and 
behavior of the household residents toward the water supply process in emergencies. 
Partthree was designed to assess the household residents’ perspective toward 
municipalities- as service providers- in emergencies. Part four was designed to explore 
household`s residents’ suggestions to mitigate the water supply problems in future 
emergency. 
 
This questionnaire contains a (31) items and suggestions distributed in (4) groups to 
achieve the study objectives of Emergency Water Supply Assessment in the Gaza Strip 
from the Households Residents’ Perspective, Table 4.8 illustrates the groups with each 
group number of items or suggestions. 
 






Household`s residents attitudes and behaviors’ assessment toward water supply 
process in normal conditions 
7 
2 
Household`s residents attitudes and behaviors’ assessment toward water supply 
process in emergencies 
7 
3 




Household`s residents’ suggestions to mitigate the water supply problems in future 
emergency 
10 




4.3.1 Part I: Household residents’ personal information 
 
This part of the questionnaire survey essentially aimed to represents the general 
information about the household residents and their characteristics in terms of age of the 
head of household, educational level, monthly income of the family, place of residence, 
family size, area of the house, the floor level and quantities of water consumption per 
month. Table (4.24) lists the surveying results. 
Table (4.24): Personal Information       (N=585) 
Personal information Frequency Percent 
Age 
<30 208 35.6 
30 to <40 142 24.3 
40 to <50 126 21.5 
> 50 109 18.6 
Total 585 100.0 
Educational Level 
Tawjehi 107 18.3 
High Dip. 116 19.8 
Bachelor Deg 286 48.9 
High Cert. 49 8.4 
Other 27 4.6 
Total 585 100.0 
Monthly income of family 
<1000 NIS 213 36.4 
1000-<2000 NIS 142 24.3 
2000-<3000NIS 128 21.9 
>3000NIS 102 17.4 
Total 585 100.0 
Place of residence 
D/Balah 159 27.2 
Nuseirat 178 30.4 
Bureij 100 17.1 
Maghazi 74 12.6 
Musadar 9 1.5 
Wadi AlSalqa 10 1.7 
Zawaydeh 55 9.4 
Total 585 100.0 
No. of home residents 
1-2 29 5.0 
3-4 109 18.6 
5-6 177 30.3 
7 and more 270 46.2 
Total 585 100.0 
Area of the house(m2) 
<100 119 20.3 
100 to <150 233 39.8 
150 to <200 156 26.7 
>200 77 13.2 
Total 585 100.0 
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No. of floors in the building of your 
house 
1 173 29.6 
2 192 32.8 
3 139 23.8 
4 and more 81 13.8 
Total 585 100.0 
At which floor do you live 
Ground floor 218 37.3 
first floor 210 35.9 
second floor 109 18.6 
third floor or more 48 8.2 
Total 585 100.0 
Average monthly water bill 
value(NIS) 
<20 38 6.5 
20 to <30 136 23.2 
30 to <40 166 28.4 
40 and more 245 41.9 
Total 585 100.0 
Do you have alternative water 
supply source (like private wells)? 
Yes 88 15.0 
No 497 85.0 
Total 585 100.0 
Do you have water tanks? 
Yes 512 87.5 
No 73 12.5 
Total 585 100.0 
what is the tanks volume? 
1m3 109 21.3 
1.5m3 148 28.9 
2m3 120 23.4 
> 2m3 135 26.4 
Total 585 100.0 
Do you have water pump 
Yes 474 81.0 
No 111 19.0 
Total 585 100.0 
Do you pay your water bill at 
regular basis? 
Yes 277 47.4 
No 308 52.6 
Total 585 100.0 
Do you believe that the water bill 
value is suitable for your monthly 
income? 
Yes 303 51.8 
No 282 48.2 
Total 585 100.0 
Do you have the willingness to 
improve the water supply service, 
which may need increase the water 
cost? 
Yes 405 69.2 
No 180 30.8 
Total 585 100.0 
Do you believe that the existing 
water networks are in good 
condition and sufficient for 
supplying water? 
Yes 154 26.3 
No 431 73.7 
Total 585 100.0 
Did you leave your home during the 
war periods and displaced to other 
place (like shelters, relatives’ home, 
etc.)  ? 
Yes 243 41.5 
No 342 58.5 
Total 585 100.0 
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Using ANOVA test for the fields in table (4.24) and their p-values (Sig.) for the level of 
significance of each field toward questionnaire groups, we conclude that the following 
personal characteristics have significant effect on each field as there is significant 
difference among the respondents toward questionnaire groups due to the following 
personal characteristics; Place of residence, No. of floors in the building of your house, 
Average monthly water bill value (NIS), Do you pay your water bill at regular basis?, 
while the remaining personal characteristics have no significant effect among the 
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4.3.2 Part II: Assessment for household residents’ attitudes and behaviors toward 
the water supply in emergencies 
 
 
This part of the questionnaire mainly designed to conduct the fourth objective in this 
study research, in which the researcher attempt to assess the attitude and behavior of the 
household residents toward the water supply process in emergencies. 
 
This objective can be studied in our questionnaire through (7) attitudes distributed in two 
groups related to the attitudes and behaviors toward the water supply process in 
emergencies to achieve one of the study objectives from the households residents’ 
perspective as beneficiaries. Table 4.23 illustrates the groups with each group number of 
activities. 
 
4.3.2.1 Dimension One - Assessment for household residents’ personal attitudes and 
behaviors toward the water supply in normal conditions 
 
At this part, the researcher examines the personal attitudes of the household`s residents 
toward water supply in normal conditions which will be used as a reference line. These 
households, as pointed out at the introductory chapter, are located at middle area 
governorate.  
 
Table (4.25) depicts 7 attitudes that have been queried by household`s residents to assess 
their perception and beliefs toward water supply at residential buildings. These attitudes 
were subjected to the view of respondents, and outcomes of the analysis were conducted.  
 
The descriptive statistics, i.e. mean, standard deviation (SD), relative importance index 
(RII), test value, probabilities (P-value) and rank were considered and presented herein in 




Table (4.25): Means and Test values for “Household resident’s personal attitudes towards water 
supply in normal conditions” 







I don’t feel suffering due to water 
shortage in normal conditions 
2.38 1.40 47.56 -10.71 0.000* 7 
2.  
I store water in standby tanks with 
sufficient quantity in normal conditions 
2.95 1.31 59.01 -0.92 0.179 4 
3.  
I use special methods to conserve water 
in normal conditions 
3.42 1.17 68.32 8.56 0.000* 2 
4.  
I participate in awareness campaigns 
about water conservation in normal 
conditions 
3.13 1.24 62.60 2.54 0.006* 3 
5.  
I depend on electrical water pump to 
supplying and providing water in 
normal conditions 
3.74 1.39 74.77 12.87 0.000* 1 
6.  
I depend on electrical generator to 
operate the electrical water pump in 
normal conditions 
2.46 1.39 49.13 -9.49 0.000* 6 
7.  
I pay to buy additional quantity of 
water for domestic uses from other 
suppliers in normal conditions (Not 
potable drinking water) 
2.59 1.45 51.85 -6.78 0.000* 5 
 All paragraphs of the field 2.78 0.55 55.61 -9.57 0.000*  
* The mean is significantly different from 3 
 
Table (4.25) shows the following results: 
 
The mean of the field “Household resident’s personal attitudes towards water supply in 
normal conditions” equals 2.78 with RII of 55.61%, Test-value =-9.57, and P-
value=0.000 which is smaller than the level of significance 0.05  . The sign of the test 
is negative, and the mean of this field is significantly smaller than hypothesized value 3.  
 
Thus, it is concluded that this negative sign on this field means that the water supply in 
normal condition is an existing problematic issue in the middle area of Gaza Strip and 
household residents suffer during normal conditions. 
 
- The attitude of paragraph #1 “I don’t feel suffering due to water shortage in normal 
conditions” has the lowest rank by the respondents under this group with mean equals  
2.38 (47.56%), Test-value = -10.71, and P-value = 0.000 which is smaller than the 
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level of significance 0.05  . The sign of the test is negative, so the mean of this 
paragraph is significantly smaller than the hypothesized value 3. We conclude that the 
respondents disagreed to this paragraph, and in reality they suffer from water supply 
in normal conditions. 
- The attitude of paragraph #5 “I depend on electrical water pump to supplying and 
providing water in normal conditions” has the highest rank by the respondents under 
this group with mean equals 3.74 (74.77%), Test-value = 12.87, and P-value = 0.000 
which is smaller than the level of significance 0.05  .  The sign of the test is 
positive, so the mean of this paragraph is significantly greater than the hypothesized 
value 3. We conclude that the respondents agreed to this paragraph. 
 
From the results of the remaining attitudes and their ranking, including the highest and 
lowest ones, we can conclude that feeling or perceiving water and energy shortage 
problem or scarcity creates an attitudinal concern, which might be transmitted into 
conservative behavior toward these resources.  
 
This result is agreed with (Wolters, 2014) study survey in which a majority of 
respondents indicated concern that water quantity is a problem of scarcity and that this 
concern proved to be a significant predictor of water conservation behaviors. Also, this 
results in line with (Dolnicar and Hurlimann, 2010; Lipchin, 2006; Corral-Verdugo et al., 
2003; Syme et al., 2000) 
 
4.3.2.2 Dimension Two - Assessment for household residents’ personal attitudes and 
behaviors toward the water supply in emergencies 
 
At this part, the researcher examines the personal attitudes of the household`s residents 
toward water supply in emergencies which will be compared to the reference line of 




Table (4.26): Means and Test values for “Household resident’s personal attitudes towards water 
supply in emergencies” 







I don’t feel suffering due to 
water shortage in emergencies 
1.93 1.38 38.52 -18.76 0.000* 7 
2.  
I store water in standby tanks 
with sufficient quantity in 
emergencies 
3.05 1.35 61.03 0.92 0.178 6 
3.  
I use special methods to 
conserve water in emergencies 
3.58 1.29 71.61 10.91 0.000* 2 
4.  
I participate in awareness 
campaigns about water 
conservation in emergencies 
3.21 1.25 64.23 4.09 0.0008 4 
5.  
I depend on electrical water 
pump to supply water in 
emergencies 
3.60 1.42 71.97 10.13 0.000* 1 
6.  
I depend on electrical generator 
to operate the electrical water 
pump in emergencies 
3.14 1.53 62.76 2.17 0.015* 5 
7.  
I pay to sell additional quantity 
of water for domestic uses from 
other suppliers in emergencies 
(Not for potable drinking water) 
3.36 1.41 67.11 6.11 0.000* 3 
 All paragraphs of the field 3.12 0.72 62.44 4.08 0.000*  
* The mean is significantly different from 3 
 
The total performance of preparedness phase is 64.32% with mean equals 3.21, Test-
value = 1.78, and P-value=0.041 which is smaller than the level of significance 0.05  . 
The sign of the test is positive, so the mean of this field is significantly greater than the 
hypothesized value 3, which reflects average performance. This means that the 
respondents support the activities and actions of the preparedness phase and shows a 
positive performance assessment for the preparedness phase in municipalities from their 
perspectives. This phase activities are ranked as following: 
 
Table (4.26) shows the following results: 
The mean of the field “Assessment for household residents’ personal attitudes and 
behaviors toward the water supply in emergencies” equals 3.12 (RII=62.44%), Test-value 
= 4.08, and P-value=0.000 which is smaller than the level of significance 0.05  . The 
sign of the test is positive, so the mean of this field is significantly greater than the 
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hypothesized value 3. Thus, it is concluded that this positive sign on this field means that 
the water supply in emergency condition is more problematic than that in normal 
conditions and the people are cooperative and well aware of water problems and help in 
solutions. The main findings regarding the household residents’ attitudes and behaviors 
toward water supply in emergencies, when compared with normal conditions, were: 
1. The attitude of “I depend on electrical water pump to supply water” has the (1st) 
rank in both emergencies and normal conditions with an average of 71.97% and 
74.77% consequently, which reflect high degree of agreement on this attitude in 
under all conditions. 
2. The attitude of “I use special methods to conserve water” has the (2nd) rank in 
both emergencies and normal conditions with an average of 71.61% and 68.32% 
consequently, which reflect high degree of agreement on this attitude under all 
conditions. 
3. The attitude of “I pay to sell additional quantity of water for domestic uses from 
other suppliers (Not for potable drinking water)” has the (3rd) rank in 
emergencies and the (5th) rank in normal conditions with an average of 67.11% 
and 51.85% consequently, which reflect medium degree of agreement on this 
attitude in emergencies but with disagreement on this attitude in normal 
conditions.  
4. The attitude of “I participate in awareness campaigns about water conservation” 
has the (4th) rank in emergencies and the (3rd) rank in normal conditions with an 
average of 64.23% and 74.77% consequently, which reflect medium degree of 
agreement on this attitude in emergencies but with high degree of agreement on 
this attitude in normal conditions.  
5. The attitude of “I depend on electrical generator to operate the electrical water 
pump” has the (5th) rank in emergencies and the (6th) rank in normal conditions 
with an average of 62.76% and 49.13% consequently, which reflect medium 
degree of agreement on this attitude in emergencies but with disagreement on 
this attitude in normal conditions.  
6. The attitude of “I store water in standby tanks with sufficient quantity” has the 
(6th) rank in emergencies and the (4th) rank in normal conditions with an average 
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of 61.03% and 59.01% consequently, which reflect medium degree of 
agreement on this attitude in emergencies but with disagreement on this attitude 
in normal conditions.  
7. The attitude of “I don’t feel suffering due to water shortage” has the (7th) rank in 
both emergencies and normal conditions with an average of 38.52% and 47.56% 
consequently, which reflect disagreement on this attitude but with stronger 
disagreement in emergencies than normal conditions.  
 
4.3.3 Part III: Assessment for household residents’ perspective towards 
municipalities - as service providers –role with regards to water supply in 
emergencies 
 
This part of the questionnaire mainly designed to conduct the second objective in this 
section of this study research, in which the researcher attempt to assess the household 
residents’ perspective toward municipalities - as a service providers - in emergencies. 
This objective can be studied in our questionnaire through (7) personal perspectives 
which are related to municipalities role regarding water supply in emergencies in order to 
achieve one of the study objectives from the households residents’ perspective as 
beneficiaries. 
 
Table (4.27): Means and Test values for “Household residents’ personal perspective towards 
municipalities’ role” 







I feel with the  extra efforts 
exerted by the municipality in 
emergencies 
2.70 1.30 54.09 -5.49 0.000* 7 
2.  
I notice that the municipality 
make the maintenance for the 
defected water networks in 
emergencies 
2.86 1.19 57.29 -2.75 0.003* 6 
3.  
The municipality is required to 
increase the number of working 
crews in emergencies 
4.01 1.20 80.17 20.18 0.000* 1 
4.  
The municipality provides 
guidance and instructions about 
water conservation to reduce 
water consumption in emergencies 
2.95 1.24 58.96 -1.00 0.158 5 
5.  
I notice low water quality for the 
supplied water  in emergencies 




The municipality deals positively 
by delaying the bills paying till 
the emergency is over 
3.27 1.25 65.37 5.16 0.000* 3 
7.  
The municipality plays a human 
role in addition to its normal 
duties in emergencies 
3.02 1.22 60.34 0.34 0.367 4 
 All paragraphs of the field 3.20 0.78 63.99 6.20 0.000*  
* The mean is significantly different from 3. 
 
Table (4.27) shows the following results: 
 
The overall percentage of the part of “Household residents’ personal perspective towards 
municipalities’ role in emergencies” is 63.99% and the mean equals 3.20, Test-value = 
6.20, and P-value=0.000 which is smaller than the level of significance 0.05  . The 
sign of the test is positive, so the mean of this field is significantly greater than the 
hypothesized value 3, which reflects medium satisfaction on their role and the main 
perspective towards municipalities role regarding managing water supply in emergencies 
were: 
1. The perspective of “The municipality is required to increase the number of 
working crews in emergencies” has the (1st) rank by the respondents under this 
group with an average RII of 80.17% and mean equals 4.01, Test-value = 20.18, 
and P-value = 0.000 which is smaller than the level of significance 0.05  . The 
sign of the test is positive, so the mean of this paragraph is significantly greater 
than the hypothesized value 3. This agreement reflects high agreement on this 
perspective and shows that the household residents either have no idea regarding 
the working crews in emergency or the municipality crews were not be able to 
cope with their needs for water in emergencies. 
2. The perspective of “I notice low water quality for the supplied water in 
emergencies” has the (2nd) rank with an average of 71.70%, which reflect high 
agreement on this perspective.   
3. The perspective of “The municipality deals positively by delaying the bills paying 
till the emergency is over” has the (3rd) rank with an average of 65.37%, which 
reflect average agreement on this perspective.   
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4. The perspective of “The municipality plays a human role in addition to its normal 
duties in emergencies” has the (4th) rank with an average of 60.34%, which 
reflect neutrality on this perspective.   
5. The perspective of “The municipality provides guidance and instructions about 
water conservation to reduce water consumption in emergencies” has the (5th) 
rank with an average of 58.96%, which reflect disagreement on this perspective.   
6. The perspective of “I notice that the municipality makes the maintenance for the 
defected water networks in emergencies” has the (6th) rank with an average of 
57.29%, which reflect disagreement on this perspective.   
7. The perspective of “I feel with the extra efforts exerted by the municipality in 
emergencies” has the (7th) rank with an average of 54.09%, which reflect 
disagreement on this perspective. 
 
4.3.4 Part IV: Household resident’s suggestions to mitigate water supply problems 
in future emergencies 
 
This part of the questionnaire mainly designed to conduct the third objective of this 
section in the study research, in which the researcher attempt to explore measures to 
mitigate water supply problems in future emergencies in the Gaza Strip from household 
resident’s perspective as beneficiaries. This objective can be studied in our questionnaire 
through (10) measures and suggestions in the fourth group to achieve one of the study 
objectives. 
 
The following Table 4.28 shows the opinions of the household residents’ respondents 
about some suggested measures during emergencies in order to reduce water supply 
problems in future emergencies and the ranking of these measures according to relative 
important index from high to down, which shall be taken in consideration for mitigating 





Table (4.28): Means and Test values for “Household resident’s suggestions to mitigate water supply 
problems in future emergencies” 
No. 






1.  I believe that if bills paying is 
improved the water supply service 
will positively affected and 
improved 
3.35 1.38 66.92 6.06 0.000* 9 
2.  Provide a ground water tank in 
home to help when electrical power 
is off 
3.95 1.13 79.01 20.24 0.000* 7 
3.  Use water tankers to provide 
distributed public tanks in areas 
with water 
3.84 1.18 76.78 17.09 0.000* 8 
4.  Construct large elevated tanks to 
provide water by gravity in order to 
overcome the electrical power 
cutoff 
4.14 1.11 82.71 24.68 0.000* 3 
5.  Construct water wells in safe and 
accessible areas to be used in 
emergencies only 
4.28 1.05 85.69 29.52 0.000* 1 
6.  Concentrate on public participation 
approach to manage and facilitate 
water supply in emergencies 
4.00 1.02 79.97 23.60 0.000* 6 
7.  Improve coordination with 
international agencies to guarantee 
providing service in emergencies 
4.13 1.03 82.63 26.28 0.000* 4 
8.  Avail alternative power source to 
produce  electricity to guarantee 
supplying water from wells in 
emergencies 
4.27 1.07 85.40 28.64 0.000* 2 
9.  Review and update the implemented 
plans in managing the emergencies 
based on the lessons learned 
4.08 1.03 81.51 25.27 0.000* 5 
10.  Improve the water supply service in 
emergencies, which needs 
increasing the water cost 
2.72 1.34 54.31 -5.13 0.000* 10 
 All paragraphs of the field 3.87 0.75 77.49 27.98 0.000*  
* The mean is significantly different from 3. 
 
Table (4.28) shows the following results: 
The overall percentage of the part of “Household residents suggested measures to 
mitigate water supply problems in future emergencies” is 77.49% and the mean equals 
3.87, Test-value = 27.98, and P-value=0.000 which is smaller than the level of 
significance 0.05  . The sign of the test is positive, so the mean of this field is 
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significantly greater than the hypothesized value 3. This agreement means that the 
respondents actually support the suggested measures for mitigating water supply 
problems in future emergencies, which reflects high degree of agreement on these 
mitigation measures and the main measures that suggested to be implemented in order to 
mitigate problems of water supply in emergencies, are: 
1. The suggestion of “Construct water wells in safe and accessible areas to be used 
in emergencies only” has the (1st) rank by the respondents under this group with 
an average RII of 85.69% and mean equals 4.28 (85.69%), Test-value = 29.52, 
and P-value = 0.000 which is smaller than the level of significance 0.05  . The 
sign of the test is positive, so the mean of this paragraph is significantly greater 
than the hypothesized value 3, reflect degree of very high agreement among the 
suggestions.   
2. The suggestion of “Avail alternative power source to produce electricity to 
guarantee supplying water from wells in emergencies” has the (2nd) rank with an 
average of 85.40%, which reflect degree of very high agreement among the 
suggestions.   
3. The suggestion of “Construct large elevated tanks to provide water by gravity in 
order to overcome the electrical power cutoff” has the (3rd) rank with an average 
of 82.71%, which reflect degree of high agreement among the suggestions. 
4. The suggestion of “Improve coordination with international agencies to guarantee 
providing service in emergencies” has the (4th) rank with an average of 82.63%, 
which reflect degree of high agreement among the suggestions. 
5.  The suggestion of “Review and update the implemented plans in managing the 
emergencies based on the lessons learned” has the (5th) rank with an average of 
81.51%, which reflect degree of high agreement among the suggestions. 
6. The suggestion of “Concentrate on public participation approach to manage and 
facilitate water supply in emergencies” has the (6th) rank with an average of 
79.97%, which reflect degree of high agreement among the suggestions. 
7. The suggestion of “Provide a ground water tank in home to help when electrical 
power is off” has the (7th) rank with an average of 79.01%, which reflect degree 
of high agreement among the suggestions. 
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8. The suggestion of “Use water tankers to provide distributed public tanks in areas 
with water” has the (8th) rank with an average of 76.78%, which reflect degree of 
high agreement among the suggestions. 
9. The suggestion of “I believe that if bills paying, is improved the water supply 
service will positively affected and improved” has the (9th) rank with an average 
of 66.92%, which reflect degree of average agreement among the suggestions. 
10. The suggestion of “Improve the water supply service in emergencies, which needs 
increasing the water cost” has the (10th) rank with an average of 54.31%, which 





























This chapter summarized the major findings of the research, and presented conclusion 
and recommendations that will enhance the water supply in emergencies and the disasters 
management process in the middle area of Gaza Strip. In addition to reduce the effects of 
disasters on the affected areas, save lives as possible and proposed additional studies in 
the subject.  
5.2 Conclusion 
 
Emergency management process for water supply depends mainly on the level of 
awareness about what should be done and the availability of required resources to 
implement what should be done. This study concluded some deficiencies in the 
performance of water supply utilities in emergencies in the middle area of Gaza Strip 
which mainly resulted from its own preparedness and response as well from the attitudes 
and behaviors of their beneficiaries.  . 
 
Based on the analyses, findings and discussions at the previous chapter, the study 
conclusions were found as following: 
I. The main findings regarding the performance of water utilities (Municipalities) 
during the emergency phases were: 
- The important activities in managing disasters during the preparation stage are 
planning and training activities, where these results are in line with ISDR, 2010; 
Kusumasari, et al., 2010; & Khan, 2008. 
- The important activities in managing disasters during the response stage are “The 
emergency team was qualified and effective during emergencies” and “Availability 
of quick and effective communication system and tools between all concerned”, 
where obtained results are in line with the findings of Shaluf (2007) , Kusuma-sari, 
et al (2010), Hidayat, et al (2010) and Nissanka, et al( 2008). 
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- The important activities in managing disasters during the mitigation stage are 
Damage assessment and data collection needed for recovery. 
II. The main causes for the deficit in the performance of water utilities (Municipalities) 
during the emergency phases were: 
- The emergency team was not trained through conducting emergency drills and 
simulation on the forecasted situation. 
- Un-availability of centre for emergency management in order to facilitate 
operations during emergencies affected the municipalities’ preparedness and 
respond. 
- No existence of clear emergency plan which included procedures to be followed 
during all phases. 
- Lake of documentation and special data base regarding emergency phases and 
particularly during the response phase using different tools like GIS which is not 
used as a tool for analyzing, demonstrating and taking lessons for future 
emergencies. 
- Insufficient support and incentives to the emergency crews; who worked during 
emergencies. 
- The decision makers’ scientific knowledge in emergency management field was 
very low and their actions depend mostly on their practical experience. 
III. The main obstacles facing the water supply utilities in emergency are the electrical 
power cut-off and insufficient fuel needed for operation, insufficient equipments and 
spare parts, inadequate budgets, and lack of beneficiaries’ awareness toward 
procedures to be followed in disasters. All these obstacles hindered the performance 
and cause shortage in mitigation. 
IV. The performance of water utilities in mitigation and preparedness phases as a whole 
was medium. Some activities in these phases were assessed as good while others were 
poorly applied, which comes in line with what the household residents’ perspectives. 
Therefore, the evaluation of beneficiaries is expected to encourage the municipalities 




V. low funding for preparedness and response phases compromise one of the main 
challenges facing the municipalities which comes as result of inadequate interest of 
the decision makers in the necessity of mitigation and preparations and their effects 
on reducing damages and life loses. 
VI. There is a low participation from the community in managing emergencies which 
reflect mistrust between beneficiaries and service providers. Therefore, municipalities 
should present their works through organized campaigns toward beneficiaries to 
rebuild integrated relationship with the community. 
VII. The feeling or perceiving water and energy shortage problem or scarcity creates an 
attitudinal concern, which might be transmitted into conservative behavior toward 
these resources. This result is agreed with (Wolters, 2014) study survey in which a 
majority of respondents indicated concern that water quantity is a problem of scarcity 
and that this concern proved to be a significant predictor of water conservation 
behaviors.  
VIII. The water supply in normal condition is an existing problem in the Gaza Strip and 
household residents suffer during normal conditions, but the water supply in 
emergency condition is more problematic than that in normal conditions and 
household residents suffer during emergencies increase but the roots of the problem 
that drive his personal attitude and behavior already exist in normal conditions. 
IX. The household residents suggested measures to mitigate water supply problems in 
future emergencies - like Construct water wells in safe and accessible areas to be used 
in emergencies, avail alternative power source to produce electricity to guarantee 
supplying water from wells in emergencies, Improve coordination with international 
agencies to guarantee providing service in emergencies, review and update the 
implemented plans in managing the emergencies based on the lessons learned, 
concentrate on public participation approach to manage and facilitate water supply in 
emergencies and provide a ground water tank in home to help when electrical power 
is off - show that the people are cooperative and well aware of problems and help in 
solution, and our community is in real need for organized institutional planning based 






5.3.1 Recommendations to decision makers  
 
- Comprehensive National Emergency Plan is needed as we still under occupation. 
- Develop clear policies for water supply at Gaza Strip. It could be achieved by the 
use of ‘stick’s (regulation) and ‘carrots’ (incentives), and implementing DSM 
policies to compliment the use of conservation pricing. 
- Search for alternative sources of power and water. 
- Assign an adequate budget for the purpose of disasters mitigation activities. 
- Cooperate to create an effective and specialized unit for managing emergencies. 
-  Coordinate between the key players in order to unify their efforts. 
- Cooperate with universities to develop scientific researches for managing water 
supply in emergencies and to draw lessons from each disaster in order to reach to 
the optimum solutions to our problematic situation. 
- Increase the scientific knowledge amongst decision makers for managing 
disasters in efficient manners. 
- Learn from the experiences of others. 
5.3.2 Recommendations to municipalities 
 
- Plan effectively based on the available situation, and with local community 
involvement. 
- Show up your works within your resources in a transparent manner to all 
stakeholders.  
- Coordinate with electrical utilities to optimally operate our resources. 
- Intensify the campaigns to raise the public awareness through periodic meeting 
with community, publications, workshops, conferences, media… etc, to 
emphasize their attitude toward conservative behavior and to share with them the 
responsibility. 
- Build trust and respectful relationships with the households residents which will 
be imperative for the future of Gaza Strip. 
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- Drill emergency wells in safe areas like schools, mosques, public institutions, and 
avail mobile water tankers. 
- Cooperate with specialists to create programs for rehabilitating your crews 
physically and psychologically. 
- Involve in all activities of disaster management process with all key player and in 
all phases. 
- Add disasters management in your mission statement, because you are the only 
ones who know everything about the affected areas and can reached faster than 
anyone. 
- Train your staff to response effectively, and share their resources to facilitate the 
work of other parties. 
- Coordinate and communicate with all parties working in the water supply field. 
- Rehabilitate the infrastructure networks to be suitable and active in disasters. 
5.3.3 Recommendations to household residents 
 
- Greater reductions of water consumption can be achieved by changing your habits 
and usage culture. 
- Improve your educational level regarding dealing with water in emergencies 
which will play a vital role in reducing your suffering. 
- Use fixtures or dispense efficiently as (water tanks and house water pumps). 
- Share in campaigns to show the efficient use for the available water. 
- Think and be positive by searching for creative solutions.   
5.4 Further recommended studies 
 
- Evaluating the CMWU performance in disasters management phases from the 
municipalities’ perspective. 
- Measuring the effects of the non-governmental organizations actions in water 
supplying process during emergencies in Gaza Strip. 
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Emergency Water Supply Assessment in the Gaza Strip 
Part I : Personal information 
 
1.  Age (years):  < 30  30 to < 40 40 to < 50 > 50 
2.  Educational level:   Below Dip.  High Dip.  Bachelor Deg  High Cert. 
3.  Practical Experience in years <7 7 -< 14 14 -< 20  >20 
4. Work Location:  D/Balah  Nuseirat  Bureij  Maghazi 
  Musadar Wadi AlSalqa Zawaydeh  




 Head of 
Department  
 Head of 
Division 
 Specialist (Engineer, Technician)   
6.  Did you work actually in 
emergencies? 
Yes  No   
7. The number of emergency periods 
that you worked in: 
1  2 3  more than 3 
8. Did you receive incentives because of 
your work during the emergency? 
Yes  No  
 
 
If yes, what was the type of the 
incentives? 
Financial  Morale  Other  
9. Participation in training cources, 
workshops and conferences in the 
field of emergency management: 
One time Two Three or more  None 
10. Are you ready and having the 
willingness to work in future 
emergencies? 














Part II : Emergency Water Supply Assessment in the Gaza Strip from the Survice 
Providers and Specialists’ Perspective  
To what extent do you agree with the following statements? Please check the no. reflecting your 
agreement to the following statements and which demonstrate the personal attitude and behavior 
toward water and related energy consumption and conservation. 
1 – Strongly disagree, 2–Disagree, 3 – Neutral, 4 – Agree, 5 – Strongly agree 
No. Assessment for Preparedness in Emergencies 
Degree of agreement 
1 2 3 4 5 
1.1 Having a ready and previously prepared plan for emergencies      
1.2 
The emergency plan included procedures to be followed during the 
preparedness phase 
     
1.3 The emergency plan included procedures to be followed during the 
response phase 
     
1.4 The emergency plan included procedures to be followed during the 
recovery phase 
     
1.5 Having a qualified emergency team with identified responsabilities      
1.6 Availability of continous coordination with other agencies working in 
emergency management 
     
1.7 Conducting training drills for the emergency team by simulation on the 
forecasted emergency situations 
     
1.8 Availability of centre for emergency management to facilitate operations 
during emergencies 
     
1.9 Preparing all resources and logistics needed for effective operations in 
emergencies( Human, equipments , spare parts, communications, 
technology, funds, …etc) 
     







No. Assessment for Response in Emergencies 
Degree of agreement 
1 2 3 4 5 
2.1 The emergency team was qualified and effective during emergenicies      
2.2 
Availability of quick and effective communication system and tools 
between all concerned 
     
2.3 Availabilty of special Data Base for emergencies      
2.4 Remedy for problems and needs in emergencies by putting forward short-
term plans and solutions 
     
2.5 The response affected by the amount of human loses of the emergency 
crews during operations 
     
2.6 The administrative officials had a proper response to ethe mergency 
requirements   
     
2.7 The response and effectiveness were affected in emergencies by the 
political division 
     








No. Assessment for Recovery in Emergencies  
Degree of agreement 
1 2 3 4 5 
3.1 Declaring officially that the crise or emergency is over      
3.2 
Providing the necessary support to the emergency crews who worked by 
giving incentives 
     
3.3 
Restoration of water supply survices to the natural condition level      
3.4 
Damage assessment and data collection needed for recovory      
3.5 
Using GIS data and analysis as a demonstrative tool for proper 
communicating and easy accessing  
     
3.6 
Need assessment and determine the priorities accompanied by the ways to 
achieve these priorities   
     
3.7 
Repairing and maintenance for what was destroyed during emergencies         
3.8 Using accumulated experiences and the lessons learned from the previous 
emergencies 
     
3.9 Encouraging the scientific research and developing programs that needed 
for emergency stage 
     








Measures to mitigate water supply problems in future 
emergencies 
Degree of agreement 
1 2 3 4 5 
4.1 
Raising the officials’ and decision makers’ awareness to the importance of 
emergency management 
     
4.2 Capacity building for emergency crews by training and organized learning      
4.3 Establishing a specialized unit and Data Base for emergency management      
4.4 Allocate budget for all emergency stages (before, during and after)       
4.5 Local comunitee participation in planning and managing crises      
2.6 Evaluating and revewing the existing designs of networks and water 
resources and rehabilitating them in order to mitigate the technical and 
operational problems during emergencies   
     
2.7 Exchange of data and experience between the experts in this feild      











No. Obstacles Faced by Municipalities in Emergencies 
Degree of agreement 
1 2 3 4 5 
5.1 
In sufficient water resources, in safe and accessable areas and connected 
to the network, to be used for supplying  the required quantity in 
emergencies 
     
5.2 Non compliance of networks design with the emergency needs      
5.3 Lake of beneficiaries’ awareness about the necessary technical procedures 
to be followed in emergencies 
     
5.4 No documentation nor existence of data base to be used and reached to in 
emergencies 
     
5.5 No existence of adequate, qualified,  and trained emergency team to deal 
with emergenicies 
     
5.6 Insufficient equipments (JCP, Shovel, Tanker, vehicles,..etc) to work in 
emergencies   
     
5.7 Non availability or Insufficient spare parts needed for maintenance work 
in emergencies   
     
5.8 Electrical power cut-off and insufficient fuel needed for operating in 
emergencies 
     
5.9 The difficult control on water quality to be within the standards due to 
treatment problems (like Disinfection, Clorination, ..etc) or due to 
unability to make the required chemical and biological tests in emergncies  
     
5.10 The huge amount of damage in networks and resources during 
emergencies 
     
5.11 Difficult communication with concerned agencies (govermental, 
international, donors, .. etc) that working in emergencies 
     
5.12 Stopping the fees collection which negatively affect the availability of  
needed financial resources 
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 هندسة مصادر المياهبرنامج 
 كلية الهندسة
الهندسة المدنية قسم   
غزةالجامعة اإلسالمية   
 
 ) استبانه (
 
 
 المياه في حاالت الطوارئ في قطاع غزة زويدتمشكلة تقييم 
 
 
 هندسة مصادر المياهمن البحث التكميلي لنيل درجة الماجستير في  وذلك جزء
 
 فقطهدف الدراسة وسيتم استخدامها  ل المعلومات المطلوبة ستبقى سرية كل
 هذا العمل إنجاح فيشكرا لمشاركتكم ومساهمتكم 
 
 عالء أبو حسنين : م.الباحث إعداد
 
 عبد المجيد نصارالمشرف: د. 
 
 








 الجامعة اإلسالمية غزة
 الهندسةكلية 
 الهندسة المدنيةقسم 




 في الجهات المعنية بقطاع المياه في قطاع غزةاألخوة 




 المياه في حاالت الطوارئ في قطاع غزة زويدت مشكلة تقييماستبانه  في موضوع 
 
 
هذه اإلستبانة عبارة عن أحد الوسائل الهامة والغرض منها جمع البيانات التي تحقق أهداف هذا البحث 
. ولتحقيق هذه األهداف تم دعوة "قطاع غزةتقييم مشكلة تزويد المياه في حاالت الطوارئ في " ــوالمعنون ب
 تم جمعها من بأية معلومات أنه سيتم االحتفاظ سيادتكم لتزويدنا بالبيانات المطلوبة لملئ هذه اإلستبانة مع العلم
 . ألغراض أكاديمية بحته بسرية تامة هذه الدراسة
اإلستبانة ولكم جزيل الشكر إذا تفضلتم بتعبئته وشكرا لكم مقدما على مشاركتكم ووقتكم  لكم نموذجمرفق 
 الثمين والمساهمة في إنجاح هذا العمل البحثي.
 
 تفضلوا بقبول فائق االحترام،
 







 أو اإلجتياحات  الحروبمالحظة:  حاالت الطوارئ المقصودة في هذه الدراسة تشمل حاالت 
 




 المعلومات الشخصيةالجزء األول: 
 
 العمر بالسنوات : .1 30  <  40  <-30  50  <- 40  فأكثر 21  
 :العلميالمؤهل  .2 أقل من دبلوم  دبلوم  بكالوريوس    دراسات عليا   
 :سنوات الخبرة العملية  .3 7  <  14  <-7  20  <-14  فأكثر 51  
 عملمكان ال .4 دير البلح  النصيرات  البريج  المغازي  
  المصدر  وادي السلقا  الزوايدة   
 :المسمى الوظيفي .5 رئيس بلدية  مدير بلدية  مديردائرة/وحدة   رئيس قسم/شعبة  
 (2114)نهاية عام 
   فني( -وظيفة تخصصية )مهندس    
 الطوارئ بشكل فعلي؟هل عملت في فترة  .6 نعم  ال   
 عدد فترات الطوارئ التي عملت فيها: .7 0  5   3  3أكثر من  
هل تقاضيت مكافئة نتيجة عملك في فترة  .8 نعم  ال   
 الطوارئ؟
 إذا كانت اإلجابة نعم : ما هو نوع المكافئة؟ مالية  معنوية  أخرى: ............. 
 لم أشارك 
  
مشاركتك في دورات تدريبية / ندوات / مؤتمرات  .9 مرة واحدة  مرتان  ثالث مرات فأكثر 
 في مجال إدارة الطوارئ
ئ لديك استعداد للعمل في حاالت الطوارهل  .11 نعم  ال   













الرقم الذي يعكس درجة موافقتك على العبارات المذكورة أدناه  الرجاء اختيارألي درجة تتفق مع العبارات التالية؟ 
 رأيك حول تقييم مشكلة خدمة تزويد مياه في حاالت الطوارئ في قطاع غزة.والتي توضح 
 أوافق بشدة .5          أوافق .4          معتدل .3        ال أوافق .2        ال أوافق بشدة .1  مقياس درجة الموافقة:
 البند درجة الموافقة
# 
 مدى الجهوزية لحاالت الطوارئأوالً:  1 2 3 4 5
 1.1 توجد خطة طوارئ معدة مسبقاً ومعممة للتعامل مع الطوارئ     
لة ما قبل حدوث الطارئ )مرحلة شملت الخطة اإلجراءات الالزم إتباعها لمرح     
 االستعداد(
0.5 
     
 0.3 شملت الخطة اإلجراءات الالزم إتباعها لمرحلة حدوث الطارئ )مرحلة االستجابة(
)مرحلة باعها لمرحلة ما بعد حدوث الطارئ شملت الخطة اإلجراءات الالزم إت     
 التعافي(
0.1 
     
 0.2 يوجد فريق مؤهل ومحدد المسؤوليات لحاالت الطوارئ
يوجد تنسيق دائم مع المؤسسات ذات العالقة )الدولية والمحلية( العاملة في إدارة      
 الطوارئ
0.1 
     
 0.1 يتم تدريب فريق الطوارئ من خالل المحاكاة لحاالت الطوارئ المتوقعة
     
 0.1 يوجد غرفة عمليات مركزية تنظم العمل في حالة الطوارئ
الالزمة للعمل بشكل فعال في حاالت يتم تهيئة كل الموارد المادية واللوجستية      
 ميزانيات( –تكنولوجيا  –اتصاالت–عدد ومعدات  –الطوارئ )بشرية 
0.1 




 البند درجة الموافقة
# 
 مدى الفاعلية واالستجابة حال حدوث الطوارئ: ثانياً  1 2 3 4 5
 5.0 اتسم فريق العمل في حاالت الطوارئ بالكفاءة والفاعلية     
     
 5.5 يوجد وسائل اتصال سريعة وفعالة بين كل المعنيين
     
 5.3 ئوجود قاعدة بيانات خاصة خالل حاالت الطوار
     
 5.1 تمت معالجة مشاكل ومتطلبات الطوارئ من خالل خطط قصيرة المدى
     
 5.2 الخسائر البشرية لفرق الطوارئ أثناء عملهاتأثرت االستجابة بحجم  
     
 5.1 كانت القيادات اإلدارية مستجيبة لمتطلبات حاالت الطوارئ
     
 5.1 تأثرت االستجابة والفاعلية في حاالت الطواريء باالنقسام السياسي
 هل لديك أي مالحظات أخرى على الفاعلية واالستجابة في حاالت الطوارئ؟ وضح؟ 
......................................................................................................................................................
...................................................................................................................................................... 
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 أوافق بشدة .5          أوافق .4          معتدل .3        ال أوافق .2        ال أوافق بشدة .1  مقياس درجة الموافقة:
 البند درجة الموافقة
# 
5 4 3 2 1 
 ً استعادة الوضع الطبيعي )التعافي( والدروس المستفادة بعد حالة : ثالثا
 الطوارئ 
 3.0 اإلعالن رسمياً عن انتهاء مرحلة الطوارئ      
 3.5 تقديم الدعم الالزم لفرق الطوارئ التي عملت ومكافئتهم     
 3.3 إعادة مستوى خدمات المياه إلى الوضع الطبيعي     
 3.1 حصر األضرار وتجميع البيانات التي تلزم الستعادة الوضع     
     
لة توضيحية للمعلومات وتسهيل كوسي GISاستخدام نظم المعلومات الجغرافية 
 الوصول إليها
3.2 
 3.1 هذه األولوياتتحديد االحتياجات واألولويات وطرق تحقيق      
 3.1 إصالح وصيانة ما تم تدميره خالل فترة الطوارئ     
 3.1 تطبيق الخبرة المكتسبة والعبر المستخلصة خالل فترات الطوارئ السابفة     
 3.1 لبرامج الالزمة لمرحلة الطوارئتشجيع وتفعيل أعمال البحث العلمي وتطوير ا     




 البند ةدرجة الموافق
# 
5 4 3 2 1  ً  ةالتصور المقترح من جهتكم لمواجهة حاالت الطوارئ المستقبلي: رابعا
 1.0 رفع درجة الوعي عند صانعي القرار والمسؤولين بأهمية إدارة األزمات     
 1.5 إعادة تأهيل طواقم الطوارئ بشكل علمي من خالل التدريب وغيره     
 1.3 ئألزمات والطوارإيجاد وحدة متخصصة وقاعدة بيانات إلدارة ا     
 1.1 تخصيص ميزانية للطوارئ واألزمات قبل وخالل وبعد حدوث الطوارئ     
 1.2 ئإشراك المجتمع المحلي في التخطيط وإدارة األزمات والطوار     
     
دراسة ومراجعة التصاميم الحالية للشبكات ومصادر المياه وإعادة تأهيلها بشكل 
    ئيخفف من المشاكل الفنية والتشغيلية فترة الطوار
1.1 
 1.1 تبادل المعلومات والخبرات بين الخبراء في هذا المجال     







   أوافق بشدة .5          أوافق .4          معتدل .3        ال أوافق .2        ال أوافق بشدة .1  مقياس درجة الموافقة:
 البند درجة الموافقة
# 
 المعيقات والمشاكل الفنية التي تمت مواجهتها في حاالت الطوارئاً: خامس 1 2 3 4 5
عدم كفاية مصادر المياه الموجودة في مناطق امنة والمرتبطة بالشبكة والتي يسهل      
 نتاج الكمية الالزمة لفترة الطواريءإلالوصول اليها 
2.0 
     
 2.5 حتياجات حاالت الطواريءإلعدم مالئمة تصميم الشبكات 
     
 2.3 جراءات الفنية الالزم اتباعها في حاالت الطواريءإلقلة وعي أصحاب المنازل با
     
 2.1 عدم التوثيق ووجود قواعد بيانات يسهل الوصول لها في حاالت الطواريء 
     
 2.2 عدم وجود طاقم فني كافي مؤهل ومدرب للعمل في حاالت الطوارئ
كافي )مثل حفار، كباش، صهاريج بشكل  Equipments)عدم وجود معدات )     
 مياة، وسائل نقل، ..... الخ(   للعمل في حاالت الطوارئ
2.1 
     
 2.1 فترة الطوارئ ألعمال الصيانةالالزمة  Spare Parts)غيار)العدم وجود قطع 
     
 2.1 انقطاع الكهرباء وعدم كفاية السوالر الالزم للتشغيل في فترة الطوارئ 
     
صعوبة السيطرة على جودة المياه والعمل ضمن المعايير الدولية نتيجة مشاكل في 
قابة وإجراء المعالجة الالزمة )مثل التعقيم ، الكلورة،.....الخ( أو بسبب صعوبة الر
 الفحوصات البيولوجية والكيميائية الالزمة في فترة الطوارئ
2.1 
     
 2.01 فداحة حجم الضرر الذي لحق بشبكات ومصادر المياه أثناء مرحلة الطوارئ
لمحلية ،الدولية، المانحين،....الخ( صعوبة التواصل مع المؤسسات ذات العالقة )ا     
 العاملة في إدارة الطوارئ 
2.00 
     
 2.05 تعطل الجباية في حاالت الطوارئ مما أثر على توفرالموارد المالية الالزمة 
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Emergency Water Supply Assessment in the Gaza Strip  
Part I : Personal information    
 
1. Age (years): < 30  30 to < 40 40 to < 50 > 50  
2. Educational level  Tawjehi  High Dip.  Bachelor Deg  High Cert. Other: ….... 
3.  Monthly income for family <1000 NIS 1000-<2000 NIS 2000-<3000NIS >3000NIS. 
4. Place of residence: D/Balah  Nuseirat  Bureij  Maghazi Musadar 
 Wadi AlSalqa Zawaydeh   
5. No. of home   
residents: 
1-2 3-4 5-6 7 and more  
6. Area of the 
house(m2): 
< 100  100 to < 150 150 to < 200 > 200  
7. No. of floors in the 
building of your 
house 
1 2 3 4 and more  
8. At which floor do you live. Ground floor  first floor  second floor  third floor or 
more 
9. Average monthly water bill 
value(NIS) 
< 20  20 to < 30 30 to < 40  40 and more 
10. Do you have alternative water 
supply source (like private wells)? 
Yes  No  
 
 
11. Do you have water tanks? Yes  No   
If yes, what is the tanks volume? 1m3 1.5m3 2m3  > 2m3 
12. Do you have water pump? Yes  No   
 
 
13. Do you pay your water bill at 
regular basis? 
Yes  No   
14. Do you believe that the water bill 
value  is suitable for your 
monthly income? 
Yes  No   
15. Do you have the willingness to 
improve the water supply survice, 
which may need increase the 
water cost? 
Yes  No   
16. Do you believe that the existing 
water networks are in good 
condition and suffeciant for 
supplying water? 
Yes  No   
17. Did you leave your home during 
the war periods and displaced to 
other place (like shelters, 
relatives’ home, etc.)  ? 




Part II : Emergency Water Supply Assessment in the Gaza Strip From the Beneficiaries’ 
Perspective (Household`s Residents) 
To what extent do you agree with the following statements? Please check the no. reflecting your 
agreement to the following statements and which demonstrate the personal attitude and behavior 
toward water and related energy consumption and conservation. 
1 – Strongly disagree, 2–Disagree, 3 – Neutral, 4 – Agree, 5 – Strongly agree 
No. 
Household`s residents attitudes and behaviors’ assessment 
toward water supply process in normal conditions 
Degree of agreement 
1 2 3 4 5 
1.  I don’t feel suffering due to water shortage in normal conditions      
2. 
I store water in standby tanks with  sufficient quantity in normal 
conditions 
     
3.  I use special methods to conserve water in normal conditions      
4.  I participate in awareness campaignes about water conservation in 
normal conditions 
     
5.  I depend on electrical water pump to supplying and providing 
water in normal conditions 
     
6.  I depend on electrical generator to operate the electrical water 
pump in normal conditions 
     
7.  I pay to buy additional quantity of water for domestic uses from 
other suppliers in normal conditions (Not potable drinking water) 
     






Household`s residents attitudes and behaviors’ assessment 
toward water supply process in emergencies 
Degree of agreement 
1 2 3 4 5 
1 I don’t feel suffering due to water shortage in emergencies      
2 
 
I store water in standby tanks with sufficient quantity in 
emergencies 
     
3 I use special methods to conserve water in emergencies      
4 I participate in awareness campaignes about water conservation in 
emergencies 
     
5 I depend on electrical water pump to supply water in emergencies      
6 I depend on electrical generator to operate the electrical water 
pump in emergencies 
     
7 
 
I pay to sell additional quantity of water for domestic uses from 
other suppliers in emergencies (Not for potable drinking water) 
     







Household`s residents perspective towards municipalities, as 
a service providers, in emergencies 
Degree of agreement 
1 2 3 4 5 
1 I feel with the  extra efforts exerted by the municipality       
2 
 
I notice that the municipality make the maintenance for the 
defected water networks in emergencies 
     
3 The municipality is required to increase the number of working 
crews in emergencies 
     
4 The municipality provides guidance and instructions about water 
conservation to reduce water consumption in emergencies 
     
5 I notice low water quality for the supplied water  in emergencies      
6 The municipality deals positively by delaying the bills paying till 
the emergency is over 
     
7 
 
The municipality plays a human role in addition to its normal 
duties in emergencies  
     





Household`s residents’ suggestions to mitigate the water 
supply problems in future emergency 
Degree of agreement 
1 2 3 4 5 
1 
I beleive that if bills paying is improved the water supply survice 
will positively affeceted and improved 
     
2 
 
Provide a ground water tank in home to help when electrical 
power is off 
     
3 Use water tankers to provide distributed public tanks in areas with 
water 
     
4 Construct large elevated tanks to provide water by gravity in order 
to overcome the electrical power cutoff  
     
5 Construct water wells in safe and accessable areas to be used in 
emergencies only 
     
6 Concentrate on public participation approach to manage and 
facilitate water supply in emergencies 
     
7 Improve coordination with international agencies to guarantee 
providing survice in emergencies 
     
8 Avail alternative power source to produce  electricity to guarantee 
supplying water from wells in emergencies 
     
9 Review and update the implemented plans in managing the 
emergencies based on the lessons learned 
     
10 
 
Improve the water supply survice in emergencies, which needs 
increasing the water cost 
     
Do you have any other perspective to improve the water supply seirvice during emergencies? 
Explain?............................................................................................................................................
.............................................................................................................. 
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 هندسة مصادر المياهبرنامج 
 كلية الهندسة
الهندسة المدنية قسم   
 الجامعة اإلسالمية غزة
 
 استبانه () 
 
 
 المياه في حاالت الطوارئ في قطاع غزة زويدتمشكلة تقييم 
 
 
 مصادر المياه من البحث التكميلي لنيل درجة الماجستير في هندسية وذلك جزء
 
 فقطهدف الدراسة وسيتم استخدامها  ل المعلومات المطلوبة ستبقى سرية كل
 هذا العمل إنجاح فيشكرا لمشاركتكم ومساهمتكم 
 
 عالء أبو حسنين : م.الباحث إعداد
 











 الجامعة اإلسالمية غزة
 الهندسةكلية 
 الهندسة المدنيةقسم 




 الكرام/ أصحاب المنازلاألخوة 




 المياه في حاالت الطوارئ في قطاع غزة تزويد مشكلة تقييماستبانه  في موضوع 
 
 
هذه اإلستبانة عبارة عن أحد الوسائل الهامة والغرض منها جمع البيانات التي تحقق أهداف هذا البحث 
تم دعوة  . ولتحقيق هذه األهداف"تقييم مشكلة تزويد المياه في حاالت الطوارئ في قطاع غزة" ــوالمعنون ب
 تم جمعها من بأية معلومات أنه سيتم االحتفاظ سيادتكم لتزويدنا بالبيانات المطلوبة لملئ هذه االستبانة مع العلم
 . ألغراض أكاديمية بحته بسرية تامة هذه الدراسة
م االستبانة ولكم جزيل الشكر إذا تفضلتم بتعبئته وشكرا لكم مقدما على مشاركتكم ووقتك لكم نموذجمرفق 
 الثمين والمساهمة في إنجاح هذا العمل البحثي.
 
 تفضلوا بقبول فائق االحترام،
 















 المعلومات الشخصيةالجزء األول: 
 
 العمر بالسنوات : .1   < 30  11 <  - 31  21 < - 11  فأكثر 21  
 المؤهل التعليمي: .2 توجيهي    دبلوم   بكالوريوس  دراسات عليا    غير ذلك   
 )شيكل(:الدخل الشهري  .3  < 1000  5111  <-1101   3111  <-5111  فأكثر 3111  
 مكان السكن .4 دير البلح  النصيرات  البريج  المغازي  
  المصدر  وادي السلقا  الزوايدة   
 عدد سكان البيت: .5 5-0  1 -3      1 -2   فأكثر 1  
 :5م مساحة البيت تقريبا .6   < 100  021  <-011  200  <-150  فأكثر 200   
طوابق المبنى الذي عدد  .7 0  5  3   فأكثر  1  
 :تسكن فيه
 في أي طابق تسكن  : .8 األرضي  األول  الثاني   الثالث  فأكثر  
    51<  ريا )شيكل(:              قيمة فاتورة المياه شه .9 31  <-51من      11<  -31من    فأكثر 40  
   
 
 هل تتوفر لديكم مصادر بديلة للمياه )آبار خاصة مثال(؟  .11 نعم   ال  
 هل تملك خزانات مياه؟ .11 نعم   ال  
م 0 إذا كانت اإلجابة نعم : كم سعة الخزانات؟                 3م 0.2    3م 5  3م 5أكثر من  
3 
   
 
 هل تملك ماتور مياه كهربائي لسحب وتعبئة المياه؟ .12 نعم   ال  
 هل تقوم بتسديد فاتورة المياه بشكل دوري؟ .13 نعم   ال  
 هل تعتقد أن قيمة فاتورة المياه مناسبة لدخلكم الشهري؟ .14 نعم   ال  







 هل تعتقد بأن شبكات المياه بحالة جيدة وكافية لتزويدك بالمياه؟ .16 نعم  
 ال  
 
 
هل تركت المنزل خالل فترة الحرب ولجأت إلى مكان آخر )مركز إيواء  .17 نعم  
 غير ذلك ( ؟ –عند أقارب  –







الرقم الذي يعكس درجة موافقتك على العبارات المذكورة أدناه  الرجاء اختيارألي درجة تتفق مع العبارات التالية؟ 
 رأيك حول تقييم مشكلة مياه التغذية في حاالت الطوارئ في قطاع غزة.والتي توضح 
 أوافق بشدة .5          أوافق .4          معتدل .3        ال أوافق .2        ال أوافق بشدة .1  مقياس درجة الموافقة:
 
  
 البند درجة الموافقة
# 
تقييم توجه وسلوك أصحاب المنازل في حالة عدم وجود حروب أو طوارئ أوالً:  1 2 3 4 5
 )الظروف الطبيعية(
 1.1 في الظروف الطبيعيةبسبب نقص كميات المياه  بمعاناة أشعر ال     
     
 0.5 المياه في خزانات احتياطية بكميات كافية في الظروف الطبيعيةأقوم بتخزين 
 0.3 أستخدم طرق وأساليب خاصة لترشيد استهالك المياه في الظروف الطبيعية     
     
 0.1 أشارك في حمالت التوعية لترشيد استهالك المياه في الظروف الطبيعية
 0.2 أعتمد على ماتور المياه الكهربائي في سحب وتعبئة المياه في الظروف الطبيعية     
     
 0.1 أعتمد على ماتور توليد الكهرباء لتشغيل ماتور المياه في الظروف الطبيعية
أقوم بشراء كميات إضافية من المياه الالزمة لالستخدام المنزلي من مزودين      
 خارجيين في الظروف الطبيعية )غير كمية المياه الالزمة للشرب(
0.1 




 البند درجة الموافقة
# 
 تقييم توجه وسلوك أصحاب المنازل في حاالت الطوارئ: ثانياً  1 2 3 4 5
 5.0 بسبب نقص كميات المياه في حاالت الطوارئ بمعاناة أشعر ال     
المياه في خزانات احتياطية بكميات كافية الستخدامها في حاالت أقوم بتخزين      
 الطوارئ
5.5 
 5.3 أستخدم طرق وأساليب خاصة لترشيد استهالك المياه في حاالت الطوارئ     
 5.1 مياه في حاالت الطوارئأشارك في حمالت التوعية لترشيد استهالك ال     
     
 5.2 وتعبئة المياه في حاالت الطوارئأعتمد على ماتور المياه الكهربائي في سحب 
     
 5.1 أعتمد على ماتور توليد الكهرباء لتشغيل ماتور المياه في حاالت الطوارئ
أقوم بشراء كميات إضافية من المياه الالزمة لالستخدام المنزلي من مزودين      
 خارجيين في حاالت الطوارئ )غير كمية المياه الالزمة للشرب(
5.1 
 هل لديك أي سلوك أخر تؤديه في حاالت الطوارئ للتزود بالمياه؟ وضح؟ 
........................................................................................................................................................
.................................................................................. 
 )أصحاب المنازل(الجزء الثاني:  تقييم مشكلة تزويد المياه في حاالت الطوارئ في قطاع غزة من وجهة نظر المشتركين 
A/26 
 
 أوافق بشدة .5          أوافق .4          معتدل .3        ال أوافق .2        ال أوافق بشدة .1  مقياس درجة الموافقة:
 
  
 البند درجة الموافقة
# 
5 4 3 2 1  ً  الطوارئتقييم أصحاب المنازل لدور مقدمي الخدمة في حاالت : ثالثا
     
 3.0 كبر ملموس لعمل البلدية في حاالت الطوارئأأشعر بجهد 
     
 3.5 أالحظ قيام البلدية بعمل صيانة لشبكة توزيع المياه المتضررة في حاالت الطوارئ
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 البند درجة الموافقة
# 
5 4 3 2 1 
 ً في  التصور العملي للحد من مشكلة تزويد المياه في حاالت الطوارئ: رابعا
 من وجهة نظر المشتركين المستقبل
أعتقد أنه في حال تحسن تحصيل البلدية )دفع الفواتير بشكل دوري( فإن ذلك      
 سينعكس إيجابا على خدمات تزويد المياه 
1.0 
     
 1.5 اعدة في حالة انقطاع الكهرباءتوفير خزان أرضي )احتياطي( في المنزل للمس
     
 1.3 توفير صهاريج لنقل المياه وتعبئة خزانات عامة موزعة في المناطق بالمياه
إنشاء خزانات كبيرة )حاووز مياه( يتم ضخ المياه منها بواسطة الجاذبية األرضية      
 لتجاوز مشكلة الكهرباء
1.1 
     
 1.2 وصول إليها واستخدامهاالتجهيز آبار بديلة )للطوارئ فقط( في أماكن آمنة يسهل 
     
 1.1 التركيز على المشاركة المجتمعية في وقت األزمات لتنظيم وتسهيل تزويد المياه
لضمان استمرارية تزويد الخدمة فترة  تحسين آليات التنسيق مع المؤسسات الدولية      
 الطوارئ
1.1 
توفير موارد طاقة بديلة )غير الكهرباء( لضمان استمرار تزويد المياه من اآلبار      
 فترة الطوارئ
1.1 
مراجعة وتقييم الخطط المتبعة إلدارة الحالة الطارئة وآليات التنفيذ استناداً على      
 الدروس المستفادة من التجارب السابقة
1.1 
     
 1.01 دفع مبالغ إضافية مقابل تحسين الخدمة في حالة الطوارئ
 هل لديك أي تصور أخر للحد من مشكلة تزويد المياه في حاالت الطوارئ مستقبالً؟ وضح؟ 
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